kd education academy (9582701166)

STD 11 Science Maths Total Marks : 354
kd 90+ ch-9 straight line basic to jee

Time : 6 Hour

* Match the following. [10]
1. Part (A) Part (B)
1. The angle between the lines2x—y+ 3 =0and x+ 2y+ 3 =0 (@) — =
2
b
2. The image of point (4, — 13)inlinebx+y+6 =0 E _) 1 —14)
3. Point at equal distance from lines 4x+ 3y—10 -0, .
5x— 12y + 26 = 0 and 7x + 24y — 50 = 0 (). 90
4. If slope of line passing through points (2, 5) and (x, 3) is 2, then
, (d) (0, 0)
the value of xis
5. The slope of line passing through points (3, — 5) and (1, 2) (e) 1
Ans. : 1.(c), 2.(b), 3.(d), 4.(e), 5.(a)
2. Part (A) Part (B)
1. The slope of line passing through points (3, — 5) and (1, 2) | (a) x = 2
2. Equation of line parallel to x-axis and passing through 7
point (3, — 5) (b) =3
3. Equ'ation of line parallel to x-axis and is at equal distance () y=2x+3
fromlinesx= —2and x=6
4. Equation of line having slope 2 and which cuts j~intercept d)y= -5
as 3. V=
5. Equation of line passing through point (6, 2) having slope | (e)
-3 3x+y—20=0
Ans. : 1.(b), 2.(d), 3.(a), 4.(c), 5.(e)
* Choose the right answer from the given options. [1 Marks Each] [78]

3. The distance between the orthocentre and circumcentre of the triangle with

. 3+V3 3+V3
vertices (1, 2), (2, 1) and A ) is:
(A)O (B) v2 (C)3++/3 (D) none of these.
Ans. :
c. O
Solution:
3+y3 3+y3

Let A(1, 2), B(2, 1) and C ( 5 3 ) be the given points.
 AB=+4/(2 - 1)2+ (1 -2)?

=2

[,3+y/3 . ,3+y3 | Page T

=y (= -2 (S 1)




=2
Thus, ABC is an equilateral triangle.
We know that the orthocentre and the circumcentre of an equilateral triangle

are same.
So, the distance between the the orthocentre and the circumcentre of the
3+y3 3+y3
triangle with vertices (1, 2), (2, 1) and ( > 5 ) is 0.
4. Find slope of line joining (1, 2) and (4, 11):
1 1
(A) 3 (B)3 (€9 D 5
Ans. :
b. 3
Solution:
Y2y
We know, slope of line joining two points (xq, y1) and (x,, y,) is given by XZ_Xl
2 1
11-2 9
So, slope of line joining (1, 2) and (4, 11) is -1 =3 3
5. The reflection of the point (4, -13) about the line 5x +y + 6 = 0 is:
(A) (-1,-14) (B) (3,4) (C) (0, 0) (D) (1, 2)
Ans. :
a. (-1,-14)
Solution:

Let the reflection point be A(h, k)
Now, the mid point of line joining (h, k) and (4, -13) will lie on the line 5x +y +
6=0

=5h+20+k—-13+12=0

=5h+k+19=0...(1)

Now, the slope of the line joining points (h, k) and (4, -13) are perpendicular
to the line 5x +y + 6 = 0.
slope of the line = -5
slope of line joining by points (h, k)-and (4, -13)

k+13

h-4

k+13

"poa (=5 = -1 Page 2
=5k—-h+60=0...(2)
Solving (1) and (2), we get
h=-1and k=-14

6. The equation of the line passing through (1, 5) and perpendicular to the line 3x -
S5y+7=0is:
(A)5x+3y-20=0 (B)3x-5y+7=0 (C)3x-5y+6=0 (D)5x+3y+7=0

An
7

a 5x+3y-20=0

Solution:

A line perpendicular to 3x - 5y + 7 = 0 is given by
5x+3y+41=0

This line passes through (1, 5)

54+415+4=0




=A= =20
Therefore, the equation of the required line is 5x + 3y - 20 = 0.

7. The line segment joining the points (1, 2) and (-2, 1) is divided by the line 3x +

4y = 7 in the ratio:

(A)3:4 (B)4:3 (C)9:4 (D)4:9

Ans. :

d 4:9

Solution:
Let the line segment joining the points (1, 2) and (-2, 1) be divided by the line
3x + 4y = 7 in the ratio m:n.

—-2m+n m+2n

Then, the coordinates of this point will be ( ) that lie on the

7

m+n m+n
line.
3x+4y =7
—2m+n m+2n
3 X m+n +4 X m+n = 7
= —2m+1ln=7m+ 7n
= —9m = —4n

=>m:n=4:9
8. If py and p, are the lengths of the perpendiculars from the origin upon the
lines xsecH + ycosecH = a and xcosf — ysinf = acos26 respectively, then:
(A)4p? +p3 =a%® (B)p? +4ps =a® (C)p?+4p3 =a? (D) None of these.
Ans. :
a. 4p% + p% = a?
Solution:
The given lines are
xsecH + ycosecOd =a...(1)

xco0sO — ysinf = acos26...(2)
p1 and p, are the perpendiculars from the origin upon the lines (1) and (2),
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respectively.

—a —acos 260
P1 = | y/sec? 6+ cosec?6 | and pgy= | y/cos? 6+sin?6 |
—asin 6cos 6
=p =|:|andp = — acos20
1 \/sin2 6+ cos26 2 | |
1 .
=p; =5 | —ax2sinfcosf| and p, = | —acos26 |
1 .
=p; =5 | —axsin26| andp, = | —acos26 |
= 4p? + p3 = a%(sin?20 + cos?26)
= az

9. Choose the correct answer.
The coordinates of the foot of perpendiculars from the point (2, 3) on the line y

= 3x + 4 is given by

37 -1 -1 37 10 2 1
(A) To0° To (B) 70 10 (C) 57, — 10 D)3, -3
Ans. :

-1 37

10’ 10

Solution:




Let the foot of perpendicular from the point P(2, 3) on the line 3x -y +4 =0

be M(h, k).
P2, 3)

M 3x-y+4=0
M(h, k) lies on the given line,
S 3h-k+4=0...)

Also, slopw of the given line is 3.

1 k-3
= ——orh+3k-11=0...(ii)

T3 h-2
Solving (1) and (ii), we get (h, k) = ( - %, i—;)
10. Area of the triangle formed by the points ((a + 3)(a + 4), a + 3), ((a +2)(a + 3), (a
+2))and ((a+1)(a+2),(a+1))is:

. Slope of PM =

(A) 2532 (B) 5a2 (C) 2432 (D) None of these.
Ans. :
d. None of these. Page 4
Solution:
The given points are {(a + 3)(a+4),a+3),((a+2)(a+3),(a+2))and ((a+ 1)(a
+2), (a+1)}

Let A be the area of the triangle formed by these points.
Then, A = %[Xl(yz —V3) +X3(y3 = ¥1) + x3(y1 — ¥l

=A= %[(a+3)(a+4)(a+2—a—1)+(a+2)(a+3)(a+1 —a—-3)+(a+1)(a
=A= %[(a +3)(a+4)—-2(a+2)(a+3)+(a+1)a+2)]

1
=>A=§[a2+7a+12—2a2—10a—12+a2+3a+2]

=A=1
11. The centroid of the triangle with vertices (2, 6), (-5, 6) and (9,3) is:
(A) (2, -3) (B) (2, 5) (©) (-2, 3) (D) (-2, -3)
Ans. :
b. (2,5)
Solution:

X1+X2+X3 y1+y2+y3
G= ( 3 ’ 3 )

(2—:+9’ 6+§+6) = (2.5)

12. A(6, 3), B(-3, 5), C(4, -2) and D(x, 3x) are four points. If ADBC: AABC =1:2,
then x is equal to:

+2)(a+3—a-—2)]

a) 2L (R) > (€3 (D) None of these
8 T IT

ARS—
11
8
Solution:
The area of a triangle with vertices D(x, 3x), B(-3, 5) and C(4, -2) is given
below:

a.



Area of ADBC = %{X(S +2)—3(-2-3x)+4(3x—-5)}

= Area of ADBC = (14x — 7)sq units

Similarly, the area of a triangle with vertices A(6, 3), B(-3, 5) and C(4, -2) is
given below:

AABC = 5 {6(5 +2) — 3(— 2 — 3) + 4(3 - 5)}

49 .
ANABC = — Sq units
Given:
ADBC:AABC =1:2
2(14x—7) 1

49 2
=8x—-4=7 Page 5
11
= = —
X=73

13. The ratio in which the line 3x + 4y + 2 = 0 divides the distance between'the line
3x+4y+5=0and 3x+4y-5=0is:

(A)1:2 (B)3:7 (©)2:3 (D)2:5
Ans. :
b. 3:7
Solution:

Here, in all equations the coefficient of x is same.
It means all the lines have same slope
So, all the lines are parallel.
Now, the distance between the line 3x + 4y + 2= 0-and 3x + 4y + 5 = 0 is given
by
[2-5]
/3% +42

14. Slope of a line is given by if inclination of line is a:
(A) sina (B) cosa (C) tana (D) cota
Ans. :
c. tana
Solution:
Slope of a line is given by tana if inclination of line is a Slope is denoted by
tangent of the inclination angle.

15. If equation of line is y = 5x + 10 then find the value of x-intercept made by the

line:
A) 2 (B) 5 € (b) -2
Ans. :
d =2
Solution:

Given, equation is y = 5x + 10. X-intercept means value of x when y is zero. 0 =
5x+ 10




=X=-2

6. X
If p be the length of the perpendicular from the origin on the line — + % =1,
a Page 6
then:
A) p? = a2 + b2 2 _ L 1 1 _ 1.1 D) None of these.
(A)p®=a“+b (B)p* =3+ Q) ==2t )
Ans. :
1 1 N 1
C. —Fm=—F+—"
p2 a2 p2
Solution:
It is given that p is the length of the perpendicular from the origin on the line
L A
St =1

1 1
5X+By_1=0

0+0+1
. 1 1
SPp = \/;4_?

Squaring both sides,
1 1 1
= — = — —
p2 a_2 b2
17. Angle made by line with measured anticlockwise is called inclination of the line:
(A) Positive x-axis (B) Negative x-axis (C) Positive y-axis (D) Negative y-axis
Ans. :
a. Positive x-axis
Solution:

We know, inclination of line is always measured with positive x-axis in
anticlockwise direction.

18. The equation of the straight line which passes through the point (-4, 3) such
that the portion of the line between the axes is divided internally by the point in
the ratio 5: 3 is:

(A)9x-20y +96=0 (B)9x + 20y =24 (C) 20x+9y + 53 =0 (D) none of these.
Ans. :
a. 9x-20y+96=0
Solution:

Let the required line intersects the coordinate axis at (a, 0) and (0, b).

/ (a,U) J

The point (-4, 3) divides the required line in the ratio 5 : 3

5x0+3xa 5xb+3x0

m4= T and3 =TT
- 32 24
=a= S andb=

Hence, The equation of the required line is given below:
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— + =1

—-3x Sy
32 T =1

= —9x + 20y = 96
=9x —20y+96 =0

19. If -40°F is equal to -40°C and 0°C is equal to 32°F then find the value of 40°C:

(A) 104°F (B) 112°F (C) 86°F (D) 92°F
Ans. :
a. 104°F
Solution:
Let general equation be F=m x ¢ + k
-40 = -40m + k
and32=0+k
= -40 = -40m + 32
_ 72 _ 18
m=7 ~ 10
18
F =75 x40+ 32
=72+ 32=104.
20. Find slope of line if inclination made by the line is 60°.
1 L (C) V3 (D) 1
(A) 5 ®) 7
Ans. :
c. V3
Solution:

Slope of a line is given by tana if inclination of line is a If inclination is 60° the
slope is tan60° = /3
21. Find the equation of line parallel to 4x + y =2 and pass through (2, 5):
(A)4x+y-13=0 (B)4x+y+13=0 (C)4x-y-13=0 (D)4x-y+13=0
Ans. :
a. 4x+y-13=0
Solution:

Line 4x + y = 2 has slope -4. Line parallel to it has slope -4 and pass through
(2,5)

so equation will bey - 5 = (-4) (x - 2)
=4x+y-13=0

22. The locus of a point, whose abscissa and ordinate are always equal is:

(A)x-y=0 (B) x+y=1 (C)x+y+1=0 (D) None of the
above
Ans. : Page 8
a. X-y=0
Selution:

Let the abscissa and ordinate of a point “P” be (x, y)
Given condition: Abscissa = Ordinate

(i.e) x=y

The locus of a pointis x -y = 0.

23. The equation of a line that passes through the points (1, 5) and (2, 3) is:




(A)2x+y-7=0 (B)2x-y-7=0 (C)x+2y-7=0 (D) 2x+y+7=0

Ans. :
a. 2x+y-7=0
Solution:
We know that the equation of a line passes through two points (x4, y1) and
(x2,y2) is
(y-vy1) (y2-vy1)
(x-x1) = (X9 —X%q)

(x1,y1) = (1, 5)

(x2, y2) = (2, 3)

Now, substitute the values in the formula, we get
(y-5) _ (3-5)

(x=1) = (2-1)

(y-5) _ (-2)

(x=1) (1)

y-5=-2(x-1)

y-5=-2x+2
2x+y-5-2=0
2x+y-7=0
. The equation of a line that passes through the points (1, 5) and (2, 3) is 2x
+y-7=0.

24. If a line with slope m makes x-intercept d. Then equation of the line is:
(A)y =m(d - x) (B)y=m(x-d) (C) y = m(x+d) (D)y =mx+d
Ans. :
b. y=m(x-d)

25. If the area of the triangle with vertices (x, 0), (1, 1) and (0, 2) is 4 square unit,
then the value of x is:

(A) -2 (B) -4 (C€) -6 (D) 8
Ans. :
c. -6
26. If the two lines are perpendicular then difference of their inclination angle is:
(A) 45° (B) 60° (C) 90° (D) 180°
Ans. : Page 9
c. 90°
Solution:

If the two lines are perpendicular then if one line form angle a with positive x-
axis then the other line form angle 90° + a

27. The medians AD and BE of a triangle with vertices A(0, b), B(0, 0) and C(a, 0) are
perpendicular to each other, if

(Ala=> (B)b =2 (C)ab =1 (D)a = +2b
Ans.:
d a= *=V2b
Solution:

b
The midpoints of BC and AC are D(% O) and E (% 5)

0-b
Slope of AD = —
5-0




N o

Slope of BE =

-a

2
It is given that the medians are perpendicular to each other.

0-b ~
. o= 1
270 7
=a= *+/2b
28. In what ratio does the liney - x + 2 = 0 cut the line joining (3, -1) and ( 8, 9)?
(A)2:3 (B)3:2 (C)3:-2 (D)1:2
Ans. :
a. 2:3
29. Slope of a line is given by if inclination of line is a:
(A) sina (B) cosa (C) tana (D) cota
Ans. :
c. tana
Solution:

Slope of a line is given by tana if inclination of line is a. Slope is denoted by
tangent of the inclination angle.

30. If (-4, 5) is one vertex and 7x - y + 8 = 0 is onediagonal of'a square, then the
equation of second diagonal is:

(A) x + 3y =21 (B) 2x-3y =7 (C) x + 7y.=31 (D) 2x + 3y = 21
Ans. :
. x+7y=31
31. A line passes through (2, 2) and is perpendicular to the line 3x + y = 3. Its y-Page 10
intercept is:
1 2 €1 4
(A) 3 (B) 3 () 3
Ans
4 2
3
32. If P (1, 2), Q (3, 5), R (7, 9) form a triangle then find the equation of median
through P:

(A)5x-4y+3=0 (B) 5x +4y+3 =0 (C)5x-4y-3=0 (D)5x+4y-3=0

Ans. :
a. 5x-4y+3=0
Solution:
Midpoint of QR line is (# 5;—9) = (5,7)
: L . y-2 x-1
Equation of line joining (1, 2) and (5, 7) is =5 = -1
= E — x—1

5 4
A fa) o |
=4y =06 =X~

= 5x-4y+3=0.

33. If the two lines with slope m; and m, are perpendicular then their slopes has
relation:

(A)my+my=1 (B myxmy=1 (C) mqy xmy =-1 (D) my+my=-1




Ans. :
C. mqyxmy=-1
Solution:
If the two lines are perpendicular then if one line form angle a with positive x-

axis then the other line form angle 90° + a
-1
tan a

If m; = tana then m;, will be tan(90° + @) = — cota =

=>m1><m2=—1.

34. If the points A (1, 2), B (2, 4) and C (3, a) are collinear, what is the length BC?

(A) 2 unit (B) 3 unit (C) 5 unit (D) 5 unit
Ans. :
C. 5unit

35. Find slope of line passing through origin and (3, 6):

1 1

(A2 (B) 3 (© 3 (D) 3

Ans. :

a. 2

Solution: Page 11
We know, slope of line joining two points (x4, y1) and (x,, y,) is given by
(y2—vy1)
(%, —x9)

So, slope of line joining (0, 0) and (3, 6) is 23_0) N =2

w| o

36. Choose the correct answer.
The tangent of angle between the lines whose intercepts on the axes are a, -b
and b, -a, respectively, is

a?-p? b?—a? b2 —a? D) None of these.
(A) —p (B) — (€) Zap ©
Ans. :
b2 - a2
2ab
Solution:
Intercepts of line are a and -b; i.e., line passes through the points (a, 0), (0, -
b).
. Slope of | il . W
. Slope of line, my = -——'= -

Intercepts of line are b, -a; i.e., line passes through the points (b, 0), (0, -a).

. —a—-0 a
. Slope of line, m, = 55 =1
If @is the angle between the lines, then
b a b2 —a? ) )
b b b%-a
tan = 6= — 5 = az = Zab
1+£ X = a
a

7. 2
If slope of a line is 3 then find the slope of line perpendicular to it:

-3 3 2 -2
(A) =~ (B) 3 (€ 3 (D) =~
Ans
=3
a.

Solution:




If lines with slopes m4y and m, are perpendicular then mq x m; = -1.
2 -3
Ifml =3 then m, = -
38. Three vertices of a parallelogram taken in order are (-1, -6), (2, -5) and (7, 2). The

fourth vertex is:
(A) (1, 4) (B) (4, 1) ©(1,1) (D) (4, 4)

Ans. :
b. (4,1)
Solution:
Let A(-1, -6), B(2, -5) and C(7, 2) be the given vertex. Let D(h, k) be the fourphge 12

vertex.

2+h -5+k
The midpoints of AC and BD are (3, -2) and (% 2+

We know that the diagonals of a parallelogram bisect each other;
2+h -5+k

.'.3=Tand—2= >

=h=4andk=1
39. Find the equation of line parallel to 4x + y = 2 and pass through (2, 5):
(A)4x+y-13=0 (B)4x+y+13=0 (C)4x-y-13=0 (D)4x-y+13=0

) respectively.

Ans. :

a. 4x+y-13=0
Solution:
Line 4x +y = 2 has
slope -4 Line parallel to it has
slope -4 and pass through (2, 5)
so equation will bey - 5 = (-4) (x - 2)
=4x+y-13=0

40. Two lines are said to be perpendicular if the product of their slope is equal to:

- 1
(A) -1 (B) O (C)1 (D) 5
Ans. :
a. -1l
Solution:

When two lines are perpendicular, then the product of their slope is equal to
-1. If two lines are perpendicular with slope m1 and m,, then mqy.m, = -1.

41. L is a variable line such that the algebraic sum of the distances of the points (1,
1), (2, 0) and (0, 2) from the line is equal to zero. The line L will always pass
through:

a. (1,1)

b. (2,1)
c. (1,2)
d none of these.
Ans. :
a. (1,1)
Solution:

Let ax + by + c = 0 be the variable line. It is given that the algebraic sum of the

distances of the points (1, 1), (2, 0) and (0, 2) from the line is equal to zero
a+b+c 2a+0+c 0+2b+c

2 2+ 2 2+ 2 12
Va?+b VaZ+b Va%+b




=3a+3b+3c=0

=at+b+c=0

Substituting c =-a - b in ax + by + c = 0, we get:
ax+by—a—-b=0

=sax-1)+by-1)=0
=x-1+:y-1=0

This line is of the form L; + AL, = 0 which passes through the intersection
of Ly =0 and L, =0,i.,e.x-1=0andy-1=0.

=>x=1y=1
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42. The equation of line passing through origin (0, 0) and point (acos®6, asinb) is :
(A) y = xcos6 (B) y = xtan® (C) y = xsin6 (D) y = xcot@
Ans. : (B) y = xtan®

43. Equation of line parallel to 3x—4y = 7 and passing through origin (0, 0) is
given by :
(A)3x—4y=1 (B)3x—4y =0
(C)4x—-3y=1 (D)3y—4x=0
Ans.:(B)3x—4y=0

44. The length of perpendicular drawn from origin on line x+ v3y =1 is p. The
value of pis:

1 1 V3 (D) 1
(A) 3 (B) 3 (C) o
1
Ans.: (B) 5
45. If lines y = mx+ 5 and 3x+ 5y = 8 are mutually perpendicular then the value
of mis:
5 5 3 3
(A) 3 (B) -3 (€) -3 (D) &
5
Ans.: (A) 3

46. Equation of line perpendicular to straight line 3x—4y +7 = 0 and passing
through point (1, — 2) is given by :
(A)4x+3y—2=0 (B)4x+3y+2=0
(C)4x—-3y+2=0 (D)4x—3y—-2=0
Ans.:(B)4x+3y+2=0

47. The distance between lines 4x — 3y + 8 = 0 and 3y —4x— 6 = 0 is given by :

A) 14 B)2 14 2
(&) (B (€ + (D) 3
2
Ans.: (D) =
48. Point atlines 3y+ x—10=0and 2x—5y+ 13 =0 is:
(A) (0, 0) (B) (6, 5) (C) 4,2) (D) (1, 3)

Ans. : (D) (1, 3)
49. If lines y = mx + c and x = my + ¢ are mutually perpendicular then the value of
mis :
(A)1 (B) -1
(N (D) Cannot be determined Page 14




Ans. : (B) -1

50. Linex=3,y=4 and 4x— 3y + a = 0 are coincidence, then the value of aiis :

(A)12 (B) -12 (©o (D) -7
Ans.:(C) 0

51. If lines ajx— byy+ ¢1 = 0 and apx + byy + ¢y = 0 are mutually perpendicular
then :
(A) a1by + ayb; =0 (B) ajap + byby, =0
(C) a;by —azby =0 (D) ajay — byby, =0

Ans.: (D) aja, — byb, =0

52. The image of point (3, 8) in line x+ 2y — 7 = 0 is given by:
(A (=1, —4) (B) (=3, —8) (€)1, —4) (D)((3, 8)
Ans.:(B) (-3, — 8)

53. If line passing through point (4,3) and (2, k) is perpendicular-to the line
y = 2x+ 3, then kequals to :

(A) 2 (B) 3 (C) 4 (D) 5
Ans.: (C) 4

>4 Aline L passes through the points (1, 1) and (2, 0) and.another line L passes

1
through 2 O) and perpendicular to L. Then the area of the triangle formed by

2/
the lines L, L’ and y- axis, is
15 25 25 25
(A) 5 (B) 7 (©) 5 (D) 7o
Ans.:d

(d)Here L= x+y=2and L = 2x-2y=1.
Equation of y-axis is x = 0

( 1 5 3
Hence the vertices of the triangle ‘are A(0O, 2), B|O, -3 and C 11
o 2 1
1 0 1 1 25
Therefore, the area of the triangle,is 3 T2 = 15
5 3
2 1z !

55. The sides AB, BC,CD -and DA of a quadrilateral are x+2y=3, x=1,
x—3y=4, 5x+ y+ 12 = 0 respectively. The angle between diagonals AC and

BDis ....°0 Page 15
(A) 45 (B) 60 (C) 90 (D) 30

Ans. : c

(c) The four vertices on solving are A(-3,3), B(1,1), C1, —1) and
D(—-2, —2).my=slopeof AC= —1, my=slopeof BD=1, mm, = — 1.

Hence the angle between diagonals AC and BDis 90°.

56. If Ais (2,5), Bis (4, — 11) and Clies on 9x+ 7y + 4 = 0, then the locus of the
centroid of the AABC is a straight line parallel to the straight line is




57.

58.

(A) 7x-9y+4=0 (B)9x—7y—4=0 (C)9x+7y+4=0 (D)7+9y+4=0

Ans. : c
24+4+x

(c) According to question , x; = —— = x=3x; — 6
5-11+y
Yy, = 3 sy= 3y1 + 6

~98x; —6)+73y; +6)+4=0
Hence locus is 27x+ 21y — 8 = 0, which is parallel to 9x+ 7y + 4 = 0.

A point moves so that square of its distance from the point (3, —2) is
numerically equal to its distance from the line 5x— 12y = 13. The equation of
the locus of the point is

(A) (B) x2 +y* —11x+ 16y+26 = 0
13x2 4+ 13y%2 — 83x+ 64y + 182 = 0 C)x2+y2 - 11x+ 16y=0
(D) None of these
Ans.: a
_ 5 2 _ 5h—12k—-13
(@) (h—3)2 + (k+2)% = e

Replace (4, k) by (x, y), we get
13x2 + 13y2 — 83x+ 64y + 182 = 0, which is the required equation of the locus
of the point.

The equation to the sides of a triangle are x=3y =0, 4x+3y=5 and
3x+ y = 0.The line 3x — 4y = 0 passes through

(A) The incentre (B) The centroid
(C) The circumcentre (D) The orthocentre of the triangle
Ans. : d

(d) Two sides x — 3y = Oand 3x + y = Qof the given triangle are perpendicular to
each other. Therefore its orthocentre is the point of intersection of x— 3y = 0 and
3x+ y=0i.e, (0, 0). Clearly satisfies 3x— 4y = 0.

59. The vertex of an equilateral triangle is (2, — 1) and the equation of its base inPage 16
x+ 2y = 1. The length of its sides is
(A) 4/1/15 (B) 2/y/15 (C)4/3y/3 (D) 1/y/5
Ans.:b
2-2-1 1
b) |AD| = =—=
(6)14D] = | == | =3
- AD
tan60° = B0
— 1 ,/v/L‘\
==> \/3 = BD
1
==> BD = —




BC = 2BD = 2 /y/15.

A (2,-1)
6o° »
B C
¥+2y—-1=0

60. A(—1,1), B(5, 3) are opposite vertices of a square in xy-plane. The equation of
the other diagonal (not passing through (A4, B) of the square is given by

(A)x—3y+4=0 (B)2x—y+3=0 (C)y+3x—8=0 (D)x+2y—1=0

Ans.:c
(c) The required diagonal passes through the mid-point of AB and is perpendicular
to AB. So its equationis y—2 = —3(x—2)or3x+y—8 = 0.

61. The opposite angular points of a square are (3, 4) and (1, — 1).Then the co-
ordinates of other two points are

1 9 1 5 1 9 1 5
<A>D(§'§)'B(—§'§) (B)D(a'a)'f’(ala)

9 1 1 5 (D) None of these
@D\3 2) Bl-2 3
Ans.:c
(c) Obviously, slope of AC = 5/2. Page 17
Let m be the slope of a line inclined at an angle of 45° to AC, then
5

m-3 7 3
tan45° = =+ 2 >m= — =, =.

1+m.> 377

2

Thus, let the slope of AB or DC be 3/7 and that of AD or BC be —% . Then
equation of ABis 3x— 7y + 19 = 0.
Also the equation of BCis 7x+ 3y~ 4 = 0.

h, k). Since the middle points of AC

o

On solving these equations, we get, B (—

~ N

1

2’
Now let the coordinates of the vertex D be
and BD are same,

1 1 1 9 1 5 1
thereforeg h—E =§(3+1)=>h=§,§ k+§ =§(4—1)

)

N| ©
N =

1
==> k = 5 Hence, D = (

D Cl1-1)
1%




62. If the coordinates of the points A B, C be (-—1,5),(0,0) and (2,2)
respectively and D be the middle point of BC, then the equation of the
perpendicular drawn from B to the line AD is
(A)x+2y=0 B)2x+y=0 (CO)x—-2y=0 (D)2x—y=0

Ans.:c

(c) Here D(1, 1) therefore equation of line AD is given by 2x + y — 3 = 0. Thus the
line perpendicular to AD is x— 2y + k= 0and it passes through B, so k= 0.
Hence required equation is x — 2y = 0.

63. A straight line passes through a fixed point (h, k). The locus of the foot of
perpendicular on it drawn from the origin is

(A)X2+y2—]1X—ky=0 (B)X2+y2+hx+ky=0
(C)3x* +3y* + hx—ky=0 (D) None of these
Ans. : a
() y—k=m(x—h)and y— 0= — %(X— 0). Eliminate m and replace (h, k) by
(x, y), we get Page 18
x% + y2 — hx — ky = 0, which is the required locus of the point.
64. If (— 2, 6) is the image of the point (4, 2) with respect to line L'= 0, then L =
(A) 3x—2y+5 (B) 3x—2y+ 10 (C)2x+ 3y =5 (D)6x—4y—7

Ans. : a

-24+4 6+2
(a) The mid point of P(— 2, 6) and Q(4, 2) is ( = %) ie, (1, 4) and the

gradient of line

2-6 -2
PO=12 =7
3
The slope of L = )

Hence the equation of line which passesthrough point (1, 4)isy—4 = %(x— 1)
==>3x—2y+5=0.

65. The image of a point A(3, 8) inthelinex+ 3y—7 =0, s
A (-1, -4 B)(-3, —8) @1, —4) (D) (3, 8)
Ans.:a
(a) Equation of the line passing through (3,8) and perpendicular to
x+ 3y—7 = 0is 3x— y— 1 = 0. The intersection point of both the lines is (1, 2).

Now let the image of A(3, 8) be A’(Xl,yl), then point (1, 2) will be the mid point
of AA".

==> 5 = ]_
= Y1 = —1and =2
==> V1 = —4_

Hence the imageis (— 1, — 4).

66. The coordinates of the foot of the perpendicular from (Xl,yl)to the line
ax+ by+ c=0are




67.

68.

69.

70.

(A) (B) (Q) (D) None of these

’

a + b2 ! azjgbz azﬁ—}bz ’ az-\;bz d_'_f atb

b*x, —aby, —ac a’y, - 4[)]1%){-1 bca*yl +ac a’y,+ .{b‘?{i"lﬁbbcyx *+ab ax, — by, —ab )

Ans.: a
(a)It is a fundamental concept.

The coordinates of the foot of the perpendicular from the point (2, 3) on the

line y = 3x + 4 are given by Page 19

37 1 1 37 10 2 1
(A) (E' —1—0) (B) (_TO’E) (©) (3_7, —10) (D) (E, —5)
Ans.:b

-3 -1

(b)-y+ 3x+ 4 = 0and perpendicular is i,—_z = —- or 3y+ x— 11 = 0. Therefore
footis x= =L o ¥
ootis x = 1—0,y— 0"

If the lines ax+2y+1=0,bx+3y+1=0 and cx+4y+1=0 are
concurrent, then a, b, care in

(A) A. P. (B) G. P (C) H. P. (D) None of these

Ans.:a
(a) 1t is given that the lines ax+2y+1=0,bx+3y+1=0and cx+4y+1=0

are concurrent, therefore

a o Q
B~ W N

1

1 =0
1
==>—a+2b—c=0.

=2b=a+c

==>4a, b, carein A. P.

If a and b are two arbitrary constants, then the straight line
(a—2b)x+ (a+ 3b)y+ 3a+ 4b = 0 will pass through

A (=1, =2) (B) (1,2) (=2 -3 (D) (2, 3)
Ans.:a

(a) (a—2b)x+ (a+ 3b)y+3a+4b=0

or alx+y+ 3)+ b(—2x+ 3y+4) =0, which represents a family of straight
lines through point of intersection of x+ y+3 =0 and —2x+ 3y+4 = Oi.e
, (=1, =2).

Trick :Point ( — 1, — 2) satisfies the given equation of straight line.

Let a be the distance between the lines —x+ y =2 and x— y = 2, and S be the
distance between the lines 4x— 3y =5 and 6y — 8x = 1, then

(A) 20y/2B8=11a  (B)20y2a =118  (C)11y/28=20a (D) None of these

A
AlS. . d

2 2 —
(a) Distance between fines — x+y=2Z2andx—y=21Is,a = ﬁ + ﬁ = Z\/Z

Distance between lines 4x — 3y = 5and 6y — 8x = 1 is,
1 5 11
P=T+5=10 _
a 2/2
B~ 11/10

Therefore = 20y28 = 11a.




71. (sin6, cosO) and (3, 2) lies on the same side of the line x+ y =1, then 6 IiesPage 20
between
(A) (0, m/2) (B) (0, m) (C) (/4, m/2) (D) (0, m/4)
Ans. : d
(d)As (sin6, cosf)and (3, 2) lie on the same side of x+ y— 1 = 0, they should be
of same sign.
sin@+cosf—1>as3+2-1>0
==> +/2si a
==>4/2sin| 6+ ;| > 1
. Jig 1
==>sin| 0+ 7 | > ﬁ
=0<60< 1—7.
72. The ratio in which the line 3x+4y+ 2 = 0 divides the distance. between
3x+4y+5=0and3x+4y—-5=0,is
(A)7:3 (B) 3:7 (C)2:3 (D) None of these
Ans.:b
(b)Lines 3x+ 4y + 2 = 0and 3x+ 4y + 5 = 0 are on the same side of the origin.
, _ _ 2-5 3
The distance between these lines is d; = — | = ¢.
V32 +42 .
Lines 3x+ 4y + 2 = 0 and 3x+ 4y — 5 = Oare on the opposite sides of the origin.
The distance between these lines is d 2t ’
e distance between these lines is d, = — | = %
2 /32 +42 5
Thus 3x+4y+ 2 =0 divides the distance between 3x+4y+5=0 and
3x+4y—5=0intheratio d;:d,ie., 3:7.
73y straight lines a®x + ay = 9 and 3x+ 2y = 5 are perpendicular, then the value
of ais
(A) —=2/3 (B) O (C) —3/2 (D) 2/3
Ans.: (A) —2/3
74. The straight line passing through the point of intersection of the straight lines
x—3y+1=0and 2x+ 5y — 9 = 0 and having infinite slope and at a distance
of 2 units from the origin, has the equation
(A)x=2 (B)3x+y—-1=0 CQy=1 (D) None of these
Ans. :a
(a) The intersection point of x—3y+1 =0 and 2x+5y—9=0 is (2,1) and
1 1
m= . So the required lineis y—1 = B(X— 2)=x= 2.
75. The point P(a, b) lies on the straight line 3x+ 2y = 13 and the point Q (b, a)

lies on the straight line 4x — y = 5, then the equation of line PQ is

(A)x—y=5 B)x+y=5 (C)x+y= -5 (D)x—y= -5
Ans.:b
(b) Point P(a, b) ison 3x+ 2y = 13 Page 21

So,3a+ 2b=13....(J)




Point Q(b, a)ison4x—y =15
So,4b — a = 5.....(ii)

By solving (i) and (i), a = 3, b = 2
P(a, b) = (3, 2)and Q(b, a) = (2, 3)
Ya=nhn
X2—X

Now, equation of PQy — y; = (x—xq)

3-2
=y—2=53x-23)
::>y—2 = —(x—23)
=x+y=05.
76. Equation of the line which passes through the point ( — 4, 3) and the portion of
the line intercepted between the axes is divided internally in the ratio 5:3 by

this point, is
(A) (B) (C) (D) None of these
9x+20y+96 =0 20x+9y+96=0 9x—20y+96=0
Ans. :c
. 32 24 )

(c) By the section formula, we get a= — 3 and b = — - Hence the required
equation is given by

X y

"2 Y as) =1

= 9x— 20y + 96 = 0.

B(o,b)
3
(—4,3)
5
0 Ala,0)

77. V3
The equations of the lines passing through the point (1, 0) and at a distance >
from the origin, are
(A)V3x+y—-V3=0, V3x—y—V3 =0
(B)V3x+y+V3=0, V3x—y+V3=0
(C)x+V3y—-Vv3=0, x—V3y—v3=0
(D) None of these

Ans. : a
(a) The equation of lines passing through (1, 0) are given by y = m(x— 1). Its
V3
distance from origin is B
—-m V3 Page 22

= —_— = —

V1+m? 2
> m= -+ ‘la

Hence the lines are 1v/§¥+ v — 1v/'% = (0 and 1v/§x*— v — 1v/§ =0

78. A line passes through the point (3,4) and cuts off intercepts from the
coordinates axes such that their sum is 14. The equation of the line is

(A)4dx— 3y =24 (B)4x+ 3y =24 (C)3x—4y =24 (D)3x+4y =24
Ans.:b
(b)Givena+b=14=a=14—-b




79.

80.

x y
a5 T p =L

Hence the equation of straight line is

Also, it passes through (3, 4)
3 4
. m+z=1=b=80r7
Therefore equations are 4x+ 3y =24 and x+ y = 7.
Trick : This question can be checked with the options as the line 4x+ 3y = 24

passes through (3, 4) and also cuts the intercepts from the axes whose sum is 14.

If the transversal y=m,x; r=1, 2,3 cut off equal intercepts on the
transversal x+ y =1, then1+mq, 1 + my, 1+ mgarein

(A) A. P. (B) G. P. (C) H. P. (D) None of these
Ans. : c

. 1 my
(c) Solving y = mxand x+ y = 1, we get x = T+ m, and y = T m.

Thus the points of intersection of the three lines on the transversal are

1 my 1 m; d 1 m3

Bv h hesi 1 1|2 m my |?

B 1+m2_1+m3 + 1+m2_1+m2

my —my ms—m, 1+m, 1+m,
== Tamy; T 1+mg O 1+m1_1=1_1+m3

==> = 2==> 1 =+ m2 =

Ttm, T T+m, (1+my) + (L+my)

==>1+mqy,1+ m,, 1+ msarein H. P.

If the coordinates of the points A and B be (3, 3) and (7, 6), then the length of
the portion of the line AB intercepted between the axes is

5 V10 V13 (D) None of these
(A) 7 (B) 4 (C) =5 Page 23

Ans. :a

6—3
(a) Equation of line ABis y — 3 = m(x— 3)

X y
==>3X—4y+3=0=>_—1+m=1

. . 2 312 5
Hence required length is \/{(— 1)¢ + i =71

* Given section consists of questions of 2 marks each. [62]

81.

Find the value of x for which the points (x, -1)(2, 1) and (4, 5) are collinear.

7 ! ’ ’

1—-(=1) 141 2

- Slopeof AB = ——— = -—_ =7
-1 4

SIopeofBC:m =5=2

Since points A,Band C are collinear therefore slope of AB=slope of BC

2[2-x=2

Hence x=2




82. Find the equation of the line which satisfy the given conditions:
Passing through (2, 2V3) and inclined with the x-axis at an angle of 75°.

Ans. : It is given that the point = (2, 2v3) and angle 6 = 75°
Equation of line: (y - yq) = m (x - x)
where, m = slope of line = tan 6and (x4, y4) are the points through which line

passes
“ m=tan 75°
X tan A+tan B
75° = 45° + 30°Applying the formula: tan (A + B) = T——————
1+—
. . tan 45° +tan 30° E
tan(45 + 30 ) = - - = 1
1—tan 45° -tan 30 1——
V3
V3+1
tan75° = /o1
3+1+2y3 _
Rationalizing we obtaintan75° = ———7— =2 ++/3

We know that the point (x, y) lies on the line with slope m through the fixed point

(x4, yq), if and only if, its coordinates satisfy the equationy - y; ='m (x - xq)

Sy =23 =2+ /3)(x—2)

=y—2y/3=2x-4+3x—2/3

=y=2x—4+ \/§X

=(2+/3)x—y—-4=0

Therefore, the equation of the line is (2 + /3) x - y =4 = 0. Page 24
83. Find the equation of the line which satisfy the given condition:

The line passing through the points (-1, 1) and (2, - 4).

Ans. : Given points are A(xq, yq) = (-1, 1) and B(x5, y,) = (2, -4), then equation of line

AB is

2T hn
'y_yl - Xy —Xq (X_X]')

-4-1

= y—-1= 11 (X+1)['-'X1=—1,y1=1,X2=2,y2=—4]
-5

= y-1=-5 (x+1)=3y—-3= —5x—-5

= 5x+3y+2=0

84. Find the equation of the line which satisfy the given condition:
Perpendicular distance from the origin is 5 units and the angle made by the

perpendicular with the positive X-axis is 30°.
Ans. :
Here, p =5 and a = 30°

\d

-~

\\

o
_A
5] X

B“o‘

So, equation of line in normal form is
X cosa+ysina=p




. xcos 30° +ysin30°=5

= +3x+y=10
85. Find the distance between parallel lines. I(x +y) + p=0and I(x +y) -r=0

Ans. : We have the equation,
Ix+ly+p=0
and Ix+1ly-r=0
wherea=1,b=1,¢ci=pandcy=-r
. The distance between two parallel lines
o2 |
a2+ p?
IELE
V12 +12

Page 25
1 g

= ——

V2

86. Find the equation of the line perpendicular to the line x - 7y + 5= 0 and having x
intercept 3.

p+r

1 units

Ans. : Equation of any line which is perpendicular to the line
X-7y+5=0is7x+y+k=0

Since this line passes through point (3, 0)
n7x34+0+k=0= k=-21

Thus equation of required lineis 7x +y-21=0

87. Find the angles between the lines V3x+ y= 1 and x+ V3y = 1
Ans.: We have /3x+y =1
=y= —3x+1
nmyp= —+/3
Also x+ /3y = 1
=3y= —x+1

-1 1
V=BT A
. _ 1
BRI

Let 8 be the angle between the lines. Then,

_\/§+L —3+1

tang = v B DNCI R e R O (O et 38 O

ang = . - 1+1 S lv3 T2 |vB| v3
1+(—\/3)(E)

tand = tan30° and tan(180° — 30°)

= 0= 30"° and 150°

88. The line through the points (h, 3) and (4, 1) intersects the line 7x - 9y - 19 = 0 at
right angle. Find the value of h.

Ans. : Slope of the line passing through the points (h, 3) and (4, 1) is
1-3 -2

4-h 4-h




89.

90.

91.

. 7
Also slope of the line 7x -9y -19=0is 9

Since two lines are perpendicular to each other
-2 7 -14

_-_4__11)(5: —]_=>m= —1 = -14=-36+9h

22
= 9h=36-14 =h= 5

Prove that the line through the point (x4, y4) and parallel to the line Ax + By + C =

0 is A(x - x1) + Bly - =0.
(x - x1) + Bly - yq) page 26

Ans. : Equation of the line parallel to line Ax + By + C=0is Ax+ By + K=0... (i)
Since line (i) passes through (x4, y4)

Axq + Byq + K = 0...(ii)

Subtracting (ii) from (i), we have

A(x - x1) + By -yq) =0

Find the values of 6 and p, if the equation xcosf + ysinf = p is the normal form
of the line V3x+y+2 =0

Ans.:Here /3x+y+2=0
=V3x+y= —2= —3x—y=2
Dividing both sides by \/( - \/5)2 +(=1)2 =2, we have
-V3 1
= X—zy=1
-3 -

Put cosa = — and sina = -

= alies in 3rd quadrant

—V§
Lcosa= o = = c0s30° = cos (180° + 30°)
=a=210°

. Equation of line in normal form is

7 . 7o
XCOs—= + ysin— = 1
Comparing it with x cos a + y sina = p, we have

7o
a=gandp=1

What are the points on the y-axis whose distance from the line 7 +
units.

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

The given equation of line is S+ 2=,

3 4
=4x+3y=12 =4x+3y—12=0

Now perpendicular distance from point (0, y) to line 4x + 3y - 12 =0 is

12|

a| |

4%0+3y—12 |_ |3y—12 | B |3y
Voo [ Ve

It is given that

3y—12
5

3y—12
5

= =

= *+4

3y—12
5

32
When =4 =3y-12=20=y= =




92.

93.

94.

95.

Page 27

3y—12

When 5

-8
= —4=3y-12= -20=y= —

Thus required points are (O, 3—32 ) and (O, _TS )

Find the value of p so that three lines 3x+y-2=0,px+2y-3=0and 2x-y-3 =
0 may intersect at one point.

Ans. : The equation of lines are
3x+y-2=0,px+2y-3=0and 2x-y-3=0.

We know that three lines are concurrent if

as(b,cy — bycq) + bs(ciay — cpaq)+csz(a;by — azby) =0
A2 X (=3)—-2%x(=2)]+(—-D[-2
Xp—(—3)x3]1+(—-3)[83x2—-px1]=0
=2[-3+4]-1[-2p+9]-3[6—p]l=0
=2+2p—-9-18+3p=0

=5p—25=0=p=>5>.

Find the equation of the line, which makes intercepts -3 and 2 on the x- and y-
axes respectively.

Ans.: Herea=-3and b = 2.

X
We know that equation of the line is s % =1

x |y
—S+t5=1o0r2x-3y+6=0

Find the equation of the line whose perpendicular distance from the origin is 4
units and the angle which the normal makes with positive direction of x-axis is
15°.

Ans. : We are given that, p = 4 and w = 15°

AR

Now, cosl5° = 22
) i V3-1
and sinlb° = NG

The equation of the lineis x cos w +y sinw = p
xcosl5° + ysinlb°
V3+1 V3-1
or 2\/§X+ 2\/55/:4
or (3 + )x+ (/3 - 1)y = 8y2
This is the required equation.

The Fahrenheit temperaturel F and absolute temperature K satisfy a linear
equation. Given that K =273 when F = 32 and that K = 373 when F = 212. Express
Kin terms of F and find the value of F, when K =0

Ans. : Suppose that F along x-axis and K along y-axis, we have two points (32, 273)
and (212, 373) in XY-plane. By two-point form, the point (F, K) satisfies the

equation,then we get

3/3—=273

100
K-273 = m(F—?)Z) orK—273 = 1_80(F_32)

or K = g(F— 32) + 273 ...(1)

which is the required relation. Page 28

When K = 0, Equation (1) gives

273x9

5
0= §(F —32)+2730rF-32= - 5 = ~ 491.4 or F=-4594




96.

97.

98.

99.

Reduce the equation V3x + y — 8 = 0 into normal form. Find the values of p and
w

Ans. : We have,
V3x+y—-8=0..(1)
Dividing (1) by 1/(v/3)2 + (1)2 = 2, we obtain

V3 1
S x+5yy=4or cos30°x+sin30°y =4 ...(2)

Comparing (2) with x cos w + y sin w = p, then we get p = 4 and w = 30°.
Find the angle between the lines y — v3x— 5 = 0 and V3y — x+ 6 = 0.
Ans. : Given lines are

y—\/§X—5=Oory=\/§X+5 ......... (1)

and \/§y— x+6=00ry= %X— 2\/§ ...... (2)

=

V3

Slope of line (1) is m; = \/§ and slope of line (2) is m, =

The acute angle (say) 6 between two lines is given by

mz_ml
tanf = |——
1+ mym,

Substituting,the values of my and m, in (3), we obtain

which gives 6 = 30°.
Therefore,the angle between two lines is either 30°or 180° - 30° = 150°.

Find the equation of a line perpendicular to the line x - 2y + 3 = 0 and passing
through the point (1, - 2).

Ans. : Given line x - 2y + 3 = 0 can be written as

1
Slope of the line (1) is m; = 7. Thus,slope of the line perpendicular to line (1) is
1

my=—-_~-= -2

1
Equation of the line with slope - 2 and passing through the point (1, - 2) is
y—(=-2)= —2(x-1)ory= —2x

Page 29
This is the required equition of line g

If the lines 2x +y -3 =0,5x+ ky-3=0,3x-y-2 =0 are concurrent, find the
value of k.

Ans. T Given that three tines are concurrent, IT tThey pass throughn a common point,
t 'l

Solving (1) and (3) by  cross-multiplication method, we get




Therefore, the point of intersection of two lines is (1, 1).
Since the above three lines are concurrent, the point (1, 1) will satisfy equation (2)
so that
51+k1-3=0
= k=-2

100. By using the concept of slope, show that the points (-2, -1), (4, 0), (3, 3) and (-3,
2) are the vertices of a parallelogram.

Ans. : Let the vertices be A(-2, -1), B(4, 0), C(3, 3) and D(-3, 2).

. i
Using slope formula, m = — —x.» Weget
27X
0-(-1 1
SIope of AB(ml) = ﬁ = E
2-3 -1 1
Slope of CD(my) = 55 = —5 = 5
Also
2 -1 3
3-0 3
Slope of BC (my) = 35—, = —7 = =3

=m3 =m, = AD| |BC
Hence, ABCD is a parallelogram.

101. Find the equation of the line on which the length of the perpendicular segment
from the origin to the line is 4 and the inclination of the perpendicular segment
with the positive direction of x-axis is 30°.

Ans. : Given inclination of perpendicular line (L) passing through origin is 30°

= Slope = tan30° = %
Slope of perpendicular line (M) which is perpendicularn to line L is —\/§
So equation of lineMisy = —+/3x + ¢
Given perpendicular distance from origin to line M is 4
= % =c=38 Page 30
So, equation of line Misy = —+/3x + 8

102. Reduce the equation V3x +y + 2 = 0 to:
Intercept form and find intercept on the axes;

Ans. : Intercept from (g + % = 1)
\/§X +y+2=0

V3x y
=t =1
X y
R
Vil
= X infprrppf = _—3 Vi infprrppr =-2

103. State whether the two lines in the following are parallel, perpendicular or
neither.
Through (5, 6) and (2, 3); through (9, -2) and (6, -5)




104.

105.

106.

Ans. : Slope of line joining (5, 6) and (2, 3)
2-¥1 _3-6 -3

ml:xz—xl_Z——S_—_3=1

Slope of line joining (9, -2) and (6, -5)
V2=V1  —5-(-=2) -5+2

My = =x, - 6-9 =~ -3 —1

Here mq =m,

. The two lines are parallel.

Reduce the equation vV3x +y + 2 = 0 to:
slope-intercept form and find slope and y-intercept;
Ans. : Slope intercept from (y = mx + ¢)
V3x+y+2=0

sy= —3x-2

=m= -3, c= —2
y-intercept = -2, slope = —\/5

Without using Pythagoras theorem, show that the points A(0, 4), B(1, 2) and C(3,
3) are the vertices of a right angled triangle.
2-4

Ans. : Slope of AB = 10= 2

3-2 1
Slope of BC = =7 = 5

1

slope of AB x slope of BC = — 2 X ;= -1 Page 31
. Anlgle between AB and BC = 12—7

. ABC are the vertices of a right angled triangle.

Draw the lines x = -3, x = 2, y = -2, y = 3 and write the coordinates of the vertices
of the square so formed.

Ans. : The figure with the linex = — 3,x =2,y = — 2,y = 3 is as follows:
-33)  y=3 (23)

(-3,-2) y=-2 2,-2)

From the figure, the coordinates of the vertices of the square are
(2,3),(=3,3), (=3, —2),(2,,=2).

107. A straight line passes through the point (a, B) and this point bisects the portion
of the line intercepted between the axes. Show that the equation of the straight
.o X y _
line is 20{+ 28 1.

Ans. : The line intercepted by the axes are (a, 0) and (0, b), if this line segment is
bisected at point (a, B) then a;U =aq, U2ﬂ = B (using mid point formula)
a=2ab=28

The equation of straight line in the intercept form is

X y _

atp =

X y

—+ =1




108.

109.

110.

The equation of the line that passes through P (x4, y1) and makes an angle of 6
X—X]_ y—yl

sO  sin@°
Ans. : The equation of line is
X—Xl _ y—y1
cos @ = sin @
or

X = Xy xrcosfand y—y; = *rsin6
Q(xq = rcos6, y; = rsinb) lie in ax+by +¢c =0
= a(xqy + rcos6H) + b(y; £rsinf) +c =0
= =*r(acosf+ bsinf) = — c —ax; — by,
ax; +by; +c

with the x-axis is

= *xT

= —_ = e —
r acos 6+ bsin 6

I
If the straight line through the point P (3, 4) makes an angle 5 with ‘the x-axis

Page 32
and meets the line 12x + 5y + 10 = 0 at Q, find the length PQ. ?

Ans. : The equation of line is
=3 _y-4 _ L,

T in ™

COS6 SlI‘lE

3 1

orx = 17r+3andy= i§r+4

V3r r

Q(J_r—2 +3, +

5 +4) liein 12x+5y + 10 = 0

V3r r
"12(iT+3)+5(i§+4)+10=0

124/3r
+ 2

5
+36+ > +20+10=0
+132
5+12y3

132
12y/3+5
Prove that the points (-4, -1), (-2, -4), (4, 0) and (2, 3) are the vertices of a
rectangle.

Ans. : Here A(-4, -1), B(-2, -4), C(4, 0) and D(2, 3)

Hence, lenght PQ is

Y2—V1 —-4+1
Slope of AB = 5%, ~ —2+4
-3
Mpp = 7
3+1
Slope of BC = CFW
2
Mgc = 3
Slope of AD = o+
ope o —m
2
Map = 3
3-0
Slope of CD = —;
-3
Mep = =5

= Mpg = M¢p and Mg = Myp
— AB| |CD and BC| |AD

-3 2
Mpp X Mpe = 5~ X 3




AB1BC

2 -3
Mpe X Mcp = 3 X -
Mpe XMep = —1
= BCLCD
Thus,
AB||CD and BC| |AD
AB1BC, BCLCD, CDLDA Page 33

= ABCD is a rectangle
111. Find the equation of a line for which:
p=8 a=300"°
Ans.: P =8, a= 300"
xcosa + ysina = P
= xc0s300° + ysin300° = 8
1 V3

=XX5;-yX 5 =8
=>x—\/§=16

* Given section consists of questions of 3 marks each. [69]
112. If p and q are the length of perpendiculars from the origin to the lines
xcos@ — ysin@ = kcos26 and xsecH + ycosect = k respectively, prove that p2 +
4q2 = k2.
Ans. : Length of perpendicular from origin to line xcos@ — ysin6 — kcos26 = 0 is

0 x cos 80— 0 x sin 86— kcos26

p = =
y/cos20+sin%6

— kcos 20
1

= kcos20

Length of perpendicular from origin to line xsecf + ycosecO0 — k = 0 is

0xsec 6+0xcos ecO—k -k
q= = ——— = . ———
\/sec29+ cos ec’8 sin?0+ cos?6
sin%6cos?6

k
= |- ksinfcos6| = 5sin26

2
Now p2 + 4q2 = (kcos26)*+ 4 (é—{sinZQ)

= k2(005220+ sin229) = k2.

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

(cos@, sinf) and (cos¢, sing).

Ans. : Equation of the line joining points (cos6, sin6) and (cos¢, sing).
sin ¢—sin 6
cos ¢p—cos 6
= (cos¢ — cosO)y — sinBcos @+ sinbcosb

= (sing — sinf)x — sin¢cosH+ sinBcosO
= (sin¢ — sing)x — (cos¢ — cosOy — singcosf + sinbcosgp = 0

y—sinf = (x — cos®)




= (sin¢ — sing)x — (cos¢ — cosOy+sin(6— ¢) = 0
Now perpendicular distance from (0, 0) to the given line is

(sin ¢p—sin B) x 0 — (cos ¢p—cos %0
+sin (60— ¢)

\/(sin ¢—sin 6)2+ (cos ¢ — cos )2

sin (6—¢)

\/sin?¢+sin?6—2sin ¢sin 6+ cos?¢+ cos?6—2cos ¢cos 6

sin (60— ¢)
v/2 —2(cos 6cos ¢+ sin Bsin 6)

_ sin (60— ¢) ‘ _ sin (60— ¢)
 |V2[1=cos (6-¢)1 |
\/2 [2sin2 (%’ ) ]
__Isin (6—¢)|
2sin (Q_Tq)) |
M4, _ . . , o X Yy
Find the equation of a line drawn perpendicular to the line 1 + 6= 1 through

the point where it meets the Y-axis.

Ans. : Given equation of line is
X, ¥ _ 3x+2y
ste=1="1

= 3x+2y=12..(i)
If line (i) meet the Y-axis, then put x = 0 in Eq. (i), we get

0+2y=12 = y=6

=1

. Point is (0, 6).
-3
Slope of line (i) is, m; = —
. Slope of line perpendicular to line (i) is,
1 -1 2

Now, equation of line having slope % and passing through (0, 6) is given by
y-y1=m(x-x)

= y—6= %(X— 0)

= 3y-18=2x

= 2x-3y+18=0

which is required equation of line.

115. The hypotenuse of a right-angled triangle has its ends at the points (1, 3) and (-

4, 1) Findthe equation of the tegs (perpendicutar sides) of the triangte.

Ans. :

First we plot the points A(1, 3) and B (-4, 1) in the XY-plane. From the point A(1, 3),
we draw a line parallel to Y-axis. And the point B(-4, 1), we draw a line parallel to X-
axis. The point of intersection of two lines is on C, which is right angled at C.

. The coordinate of C will be (1, 1)




. Equation of line AC passing through A(1, 3) and C(1, 1) is

_13,-,4 (1,3

42
{—4.1% )
E i _I] T

| I I [N | -
||—|—-|—-X

_27hn
y_yl - Xy — X1 (X_X]')

1-3
y—=3=17(x-1)

-2
= y-3=45;k&-1)=x=1
Equation of line BC is

1-
y—-1 —m(X—l)

= y-1= m(X— 1)
=y-1=0 = y=1
Hence, the legs of a triangle are x=1and y = 1.
116. 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.

Ans. : Let BA be the incident ray and AC be the reflected ray.
Now for line AC

3-0
tang = 55
3
= tang = o g (i)
Now for line BA
2-0
tan(180 — ¢) = —

2
= —tan¢——X . (i)
From (i) and (ii), we have
3 -2
— =-——= 3-3x=-10+2x = -5x=-13

5—-x 1-x

_ 1
= X = 5
Thus coordinates of point A are ls—o 0

117. Prove that the product of the lengths of the perpendiculars drawn from the

X
points (\/ 2 b2 0)and (- ‘/ 2 b2 0 to the line Ecos@+ %Sin9= 1is b2




Ans. : Let Py and P, be the length of perpendiculars from (\/a - b? O) and

)to the line cosG+ Bsm@ = 1.

(v

\/az — b2cos -1

a
sin26

cos26
a? + b2

A2 _32
\/a bZcos 0 0 xsin 6
+ -1

—+/a%—b*cos 0

N

|

-1
— _a
cos?6 + sin%0
32 bZ
\/az—bZCos 0 —\/az—bzcos 0
a -1 a -1
Now PP, = |——ux—
172 cos?6  sin%@ cos?6  sin%@
a? + b? a? + b2
v/a% - b2cos v a%—b%cos 6
— -1 —+1
a
- cos?0 sin 9
22
(a%-b?)cos?6 (a%—b?)cos?6 —bz)cos
a? -
cos20 1-—cos%0 b%cosZ6+ a% — a%cos26
62 b2 2b2
|az— (a%—b%)cos?6 |
- a’— (a?-b?)cos26
b2
b2

— 32 2 2 2
a“ — (a® — b?)cos“0 x
( ) a%— (a%2-b%)cos?6

= b2,



118. Find the distance of the line 4x - y = 0 from the point P (4, 1) measured along

119.

the line making an angle of 135° with the positive x-axis.

Ans. :

Given that the lineis 4x -y =0 ... (1)

In order to find the distance of the line (1) from the point P (4, 1) along another
line, we have to find the point of intersection of both the lines.

For this purpose, we will first find the equation of the second line.

Slope of second line is tan 135° = -1.

Equation of the line with slope -1 through the point P (4, 1) is

Y

‘\

[§) \ >X

y-1=-1(x-4)orx+y-5=0..(2)

Solving (1) and (2), we get x = 1 and y = 4 so that point of intersection of the two
lines Q (1, 4).

Now, distance of line (1) from the point P (4, 1) along theline/(2)

= the distance between the points P (4, 1) and Q (1, 4).

=+/(1 -4)2+ (4 - 1)2 = 3y/2 units.

Therefore, the required distance is 3v/2 units.

Assuming that straight lines work as the plane mirror for a point, find the image
of the point (1, 2) in the linex -3y +4=0

Ans. : Suppose Q (h, k) is the image of the point P (1, 2) in the line
X-3y+4=0..(1)

Y

M

XIE/ 5] >X

Y

Thus,the line (1) is the perpendicular bisector of line segment PQ
-1
Slope of line x—3y+4=0

Therefore,Slope of line PQ=

k-2 -1
so that o1 = T or 3h+k=5

3

pA Z

h+1 k+2
and the mid-point of PQ, i.e., point ( f , J: ) will satisfy the equation (1) so
that

h+1 k+2
(T)+4=Oorh—3k=—3 ......... (3)




120.

121.

7

6
Solving (2) and (3), we obtain hzg and kzg

(G0N
[S RN

’

)

Show that the area of the triangle formed by the linesy=mq x+¢cq,y=myX + ¢y

Therefore, the image of the point (1, 2) in the line (1) is (

2
(17 ¢2)

andx=0is ———
2|Ln1'—1ﬂ2|
Ans. : Given lines are
y=mqX+cq..(1)
y=myX+ ¢y .. (2)
x=0..(3)
We know that line y = mx + ¢ meets the line x = 0 (y-axis) at the point (0, c). Thus,
two vertices of the triangle formed by lines (1) to (3) are P (0, ¢4 ) and Q (0, ¢ ).
Third vertex can be obtained by solving equations (1) and (2). Solving (1) and (2),
we obtain

(cz—cl) (mlcz—mzcl)
x=——"—andy= ——""—

(ml‘mZ) (ml‘mz)

(e;—cr)  (mye,=mye) )

Thus, third vertex of the triangle is R ( ,
(ml‘mz) (ml‘mZ)

Now, the area of the triangle is given

2
1 mjc,—m,cq Ccy—Cq myc,—myCq (02_01)
_2|0 my —my -6 +m1—m2(02_cl)+0 €1~ my —m, |

Find the length of the perpendicular from the origin to the straight line joining
the two points whose coordinates are (acosa,‘asina) and (acosp, asinp).

Ans. : Line formed from joining (acosa, asina) and (acosp, asinp)
asin f—asin a

=y - asinf = acos f—acos a X X — cosp
. B—a B+ a
2sin | =—— Jcos | —/
=y —asinf = ( ;_) (;+) X (x — acospf)
~2sin (57 )sin (52)
=y —asinf= — cot(BJrTa)(x —-acosp)

=>y+ cot(aTJrﬁ)x —a-— cosBcot(BJrTa) —asinf=0
The, the length of perpendicular

2
\/1+cot2 (%ﬁ)

acos fcot ( aTJrB ) +asin 8

0(y) +0—acos Scot (m)—asinﬁ |

cosec ( a:B )

atp

> ) + asinﬁsin(w )

= acosﬁcos( 2

= acos(aT_ﬁ) [using cosAcosB + sinAsinB = cos(A-B) |
Hence, proved.




122. Find the equation of the straight line which passes through the point (-3, 8) and
cuts off positive intercepts on the coordinate axes whose sum is 7.

Ans. : Let equation of line be

X |y _
a4_b =1

thena+b=7anda=0andb =0
X _ Y
= Ta = 1...(1D)
The line passes through (-3, 8)
-3 8
= a 4_7—a -

= —21+3a+8a=7a—a?
= —21+1la=7a—a?
=a’+4A-21=0
=>A=3or-7

a# —7(asa=0)
~a=3andb=4

. Equation of line is

X y_
§+1—1
or 4x+3y = 12

123. Point R (h, k) divides a line segment between the axes in.the'ratio 1 : 2. Find the
equation of the line.

Ans. :

4

B(0,b)

R(h,k)

1
¢ A(a,O)\

Point (h, k) divides the line segment in the ratio 1 : 2
Thus, using section point formula, we have
2xa+1x0

1+2

and
2x0+1xb
142
Therefore, we have,
2a b

=3 andk =3

3h
=>a=7andb=3k

(2.0

2
nd B
> =

o
v

ar

0]

Thus, the correspoinding point of A an and (0, 3k)

(j. N—

flina ininina tha nAaint
— T T

b

<
=

]

o ol
LLEASIN ASALRLLRAS BRS R ASI SASA LR L] T

3h
= — 5 (y—3k) =xx 3k
= — 3hy + 9hk = 6kx
= 2kx + hy = 3kh




124. Find the equation of the straight line on which the length of the
perpendicular from the origin makes an angle of 30° with x-axis and which

50
forms a triangle of area —= with the axes.

V3
Ans.:a=30°
Area of triangle = —=
rea o rlange—\/§
1 50

. 12 = 22
Area of triangle = 5T sin@ 73
sin30 = =

2p _ Eg
2 X 2P V3 V3
2_ 50 V3
p —\/§x 2 25
p*x5

xXcosa + ysina = * 5
xc0s30° + ysin30° = =5

125. Find the equation of the straight line at a distance of 3 units from the origin
such that the perpendicular from the origin to the-line makes an angle

-1
(12)
Ans.:Herep =3

tan with the positive direction of x-axis.

—1(5
and a = tan (E)
12 5
= cosa = T, Sina = 5

13’ 13
Equation of straight line is:
Xcosa + ysina = p
12 5
x(53) +v(35) =3
12x + 5y = 39
126. Find the value of 6 and p, if the equation xcosf + ysinf = p is the normal form

of the line V3x +y + 2 = 0.

Ans. : We have,
V3x+y+2=0

—V/3x—y =2
V3 _
(-5 )+ (T =1

This same as xcosf + ysinf = p
_VE

1
Therefore, cosf = — sinfd = — 5 andp =1

=210 andp =1
7
9=Enandp=1

127. Find the equation of the straight line which makes a triangle of area 96V3 with
the axes and perpendicular from the origin to it makes an angle of 30° with Y-
axis.




Ans. : Perpendicular from origin makes an angle of 30° with y axis, thus making 60°
worth x axis

Area of triangle is = 96/3

1 2p _ —

7 X 2P X 7= = 963

96,/3 x /3

p2=f=48x3=2x2x2x2x3x3

p=12

xXcosa + ysina = p

xc0s60° + ysin60° = 12
1, Vs

X X 2_+y 7 = 12

x+4/3y = 24

128. X
Show that the tangent of an angle between the lines 3 + Y 1and — -

b
i< 2ab
is ————.
a2—b2

o |
o'l<
I
—_

Ans. : Given that: g + % =1..... ()

Slope of eq. (i) mq (say) = —g

And slope of eq. (ii) m, (say)

a

Let 8 be the angle between the equation (i) and (ii)

m; —m,
s tanf =

1+mym,

= tanf = b2 =

2ab
a2 _ b2 *
Hence proved.

129. X y

If p is the length of perpendicular from the origin on the line N + b= 1 and a?,

= tanf =

pZ, b2 are in AP, then show that a% + b% = 0.

Ans. : Since p is the length of perpendicular fro m the origin on the line

X ¥
a + b~ 1,
We have
0+0-1 ab
= = = > >
1 1
\/a_2+b_2 \/a +b
2b2
=p2= a

aZ+ b2




Given that, a2, p2 and b2 are in A.P.
. 2p? = a? + b?

2a%b?
> 2=az+b2
a“+b

= 2a’b? = (a® + b?)?
= 2a2b? = a2 + b* + 2a2b?
=a*+Dpt=0

130. For what values of a and b the intercepts cut off on the coordinate axes by the
line ax + by + 8 = 0 are equal in length but opposite in signs to those cut off by
the line 2x - 3y + 6 = 0 on the axes.

Ans. : The given equation are ax + by + 8 = 0 .....(i)
=ax+by+8=0
= ax+ by =-8
S R
= "X+ V=
X

y
Ea
a b
_ -8 -8
So, the intercepts ono the axes are —— and -
From eq. (ii), we get

=2x-3y+6=0

=2Xx-3y=-6
2x 3y
=% "6 1!

X y
= —+3=1

So, the intercepts are -3 and 2.
According to the question

-8 _
= =+3
_ 8
-8
andT= —-2=>b=+14

-8
Hence, the required values of a and b-are = and 4.

131. Find the equation of the lines which passes through the point (3, 4) and cuts off
intercepts from the coordinate axes such that their sum is 14.

Ans. : Equation of line in intercept form is g +i=1

b
Giventhat,a+b=14=b=14-a
y
Ta—a 1
Since it passes through the point (3, 4), we have
3 4
=at1as =1
=a2-13a+42=0

So, equation of line is: S+

=(a-7)(a-6)=0

“a=7,thenb=7
Whena=7,thenb=7
When a=6,thenb =8

: Lo X
Thus, equation of line is: -+

1

: X |y
|.e.,x+y=7org+§




132. Match the questions given under Column C; with their appropriate answers

given under the Column Cy:

Column C; Column G,

([The coordinates of the points P and Q on the line x|(

g+ 5y = 13 which are at a distance of 2 units from the|i ((3,1),(—7,11)
)|line 12x - 5y + 26 = 0 are )

([The coordinates of the point on the line x +y = 4,

PBwhich are at a unit distance from the line 4x + 3y i _l 1147

) 3373’3

10 =0 are )

The coordinates of the point on the line joining A (-2,ii] 12 3 16

~ A —

5) and B (3, 1) such that AP = PQ = QB are il 5 =375
)
Ans. :
Column C4 Column G,
The coordinates of the points P and Q on the line x +((i
5y = 13 which are at a distance of 2 units from the line|ii|1, % -3, ?

12x -5y + 26 =0 are )
The coordinates of the point on the line x + y = 4, i
which are at a unit distance from the line 4x + 3y - 10 =) 3,1),(-7,11)

— N [ — o —~[— o —

0 are

The coordinates of the point on the line joining A(-2,|(ii 1 11 4 7

5) and B (3, 1) such that AP = PQ = QB are i) 3373’3
Solution:

1. Let P(xq, yq) be any point of the given line
X + 5y =13 .. Xxq + 5yq = 13 Distance of line 12x - 5y + 26 = 0 from the point P(xy, y)

12x, — 5y, +26 |12x1—(13—x1)+26
= — =2 =
V (12)2+ (=5)? 13
12x-1-13+x, +26

13x, +13
=2=| = —2= ||

=2 =x,+1 = x =1 (Taking (+) sign) and 2 = -x; - 1 = xq = -3 (Taking (-) sing)

=2=+(x;+1)

12 16
Putting the values of x; in eq. Xy + 5y = 13. We get y; = = and & . So, the

12 16
required points are (1, ?) and ( -3, ?) Hence, (a) « (iii).
2. Let P (x4, y1) be any point on the given line
Xx+y=4 . xq+y;=4..(i) Distance of the line 4x + 3y - 10 = 0 from the point P(xq,

4 V(4)2+ (3)? 5
4x+12—3x7—10 xT+2 XT+2 xT+2
=1 = | 5 | =1 = | = =1= + ( s ) = = =1
(Taking (+) sign) =x,+2=5=x; =3 and == - 1 (Taking (-) sign)
=x;+2= —5=x; = — 7 Putting the values of x in eq. (i) we get x; +y; = 4 at

X1 =3,y1=1atx; =-7,y1 = 11 So, the required are (3, 1) and B(-7, 11) Hence, (b) &

(i).
3. Given that AP = PQ =QB




1_
Equation of line joining A(-2, 5) and B(3, 1) is y—5=—5(x+2)

AI 1 1 :B

(2,5 P Q 3.1

—4
=y—5=—(x+2)=5y-25=-4x-8=4x+5y-17 = 0 Let P(xq, y7) and Q(x2, y2)
be any two points on the AB P(x4, y1) divides the line the AB in the ratio 1 : 2

1.3+2(-2)  3-4 -1 1.1+25 1+10 11 ,
SXp = T332 =5 =73 V1= 133 = 3 = 3 50, the coordinates
-1 11
of P(x,,yq) = (? ?). Now point Q(xp, y,) is the mid point of PB
1 11
3-2 1+—
4 7 4 7
S Xy = TB =3 V2= 23 = 3 Hence, the coordinates of Q(x;,y;) = (5, 5)

Hence, (c) « (ii).

133. Find the equation of lines passing through point (0,a) on which the
perpendicular drawn from the point (2a, 2a) is of length a.

Ans. : Let the slope of line passing through point (0, &) is m.
The equation of line  y—a=mx
= mx—y+a=0.... (1)

According to question, the length of perpendicular drawn from point (24, 2a) = a
|2am—2a+a|

= -_— =
V(m)2+ (-1)2
|2am— a|

= —_— =
Vm?+1

- | (2m—1) | -1
\/m2+1

= |Cm-1|=ym*+1
On squaring both sides,
Cm-1)2=m?+1

= 4m?’-4m+1=m?+1

= 3m?-4m=0
= mBm-4)=0
4
= m= 0, m= E
(i) When m = 0, then equation of line is required

y— a = 0[From equation (1)]

4
(ii) When m = 3 then equation-of the required line is

134. Find the image of point (2, 3) w.rt. linex—2y+ 1 = 0.
Ans. : Equation of given line AB (say)

X—2y F L =0...... D)

Imaao
i y

=HRage
If image of point (2, 3) w.rt. to line x—2y+ 1 = 0 be Q(h, k), then line PO 1L AB
and mid-point of line PQ will be at line AB .
Now equation of line perpendicular to line ABis given by
2x+y+ k=0
" This line passes through point P(2, 3). So this point will satisfy the equation of




135.

line. Hence,
4+3+k=0=k= -7
So, equation of line PQ
2x+y—7 =0.. (2)
Coordinates of point R of intersection of lines (1) and

w-(22)

* Point R is the mid-point of line PQ .

h+2 13 q =3 _
2 5 an 2 -

= 5h+10=26 = bk+15=18
=

S5h=16 = 5k=3

ul]©

16 3
= = — = k=

5 5

16 3
Hence, required point of image (g, 5 )

Given section consists of questions of 5 marks each.

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

Ans. : The equation of given lines are 4x + 7y -3=0and 2x-3y + 1 = 0.
Now the equation of any line through intersection of these lines is
4x + 7y -3 + k(2x -3y + 1) =0... (i)
= (1+2k)x+(7-3k)ly=3-k
(4+2k)x (7-3k)y
3-k 3k 1
X
TrtaE sl
4-2k 7-3k
3—-k 3-k
4+2k ~ 7-3k

1 1
=(3_k)[4+2k_ 7—3k] =0

1 1
= 3-k=0and ;7 or — 573 =

= 3=kor7-3k-4-2k=0
= k=3or-5k=-3

=

It is given that

0

= k=3ork=§

Putting k = 3 in (i) , we have

4x +7y -3 +3(2x-3y+1)=0
= 4x+7y-3+6x-9y+3=0
= 10x-2y=0 = 5x-y=0

3
Putting k = £ in (i), we have

[135]

w

Ayt v L —(DIyvy_ v 1) —
XY = S Y

136.

=2
= 20x+35y-15+6x-9y+3=0.

= 26x+26y-12=0 = 13x+13y-6=0.

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

le Owith the i Ly m=+tan 6
= + _=
angle o wi elney=mx+cis % 1 mtan '




137.

138.

Ans. : Let m4 be the slope of required line which passes through (0, 0).
Then equation of lineisy-0=m4 (x-0) = y=myx
Now @ is the angle between y = mx + c and y = m4x

my—m my—m
s tan@ = = tanf = =*
1+mym 1+mym
m,—m ml—m
= tanf = ortanf = -
1+mym 1+mm

= tan6 + m;mtanf = m; — mor tanf + mymtan6 = m — m,
= mq(1 — mtan6) = m + tan6 or m;(1 + mtan6) = m — tan®

m+tan 0 m-—tan 0

= = — = ———

my 1 — mtan 901‘ my 1+ mtan 6
m=tan 0
= = —
My = T35 mtan 6

Putting value of m4 in (i), we have

- 4 m+tan 0
Y= =1 "mane ¥

y m=tan 6
=5 - = —,
D¢ 1 ¥ mtan 6

2
Find equation of the line through the point (0, 2) making an angle ?H with the

positive x-axis. Also, find the equation of line parallel to it.an crossing the y-axis
at a distance of 2 units below the origin.

2 —
Ans.: Here m = tané7 = tan 120° = tan (90 + 30) = -cot 30° = —4/3

Equation of the line passing through point (0, 2) having slope —+/3 is
y-2=—1/3(x-0) = y/3+y-2=0

Now the line parallel to this line has slope —\/§

Here c= -2

Putting these values in y = mx + ¢, we have

y=—v3-2 = —y/3-y-2=0
In the triangle ABC with vertices A(2, 3), B (4, -1) and C (1, 2) find the equation
and length of altitude from the vertex A.

2-(-1) 2+1 3
Ans.:Slopeof BC= ——— = -5 = 3= -1

Since AD_LBC, so slope of AD = 1.
. Equation of AD is

Ai2.3)

B{d, ~1) D i, 2)

y-3=1(x-2) = x-y+1=0
Equation of line BC is

vtl=-"1x-4) = vy+v-3=0
P A} 7 J

139.

2

V2

2+3-3
V(1)2+(1)2

" Length of AD = = /2 units

The equation of the base of an equilateral triangle is x + y = 2 and its vertex is (2,
-1). Find the length and equations of its sides.




Ans. : The slope of AB = -1
Let slope of AC be m

Then,
1
tan60° = in+
_—m
m=2-—4/3

And similarly slope of AB = 2 + /3.
Equation of AC and AB are

(y+1) = 2 = V3)(x - 2)

or,( 2—3)x—-y—-5+2y/3=0...()
and,

y-1)=@2+/3)x-2)

or, 2++/3)x—y—5—2y/3=0...(i)
On solving (i) with x + y = 2, we get
21-11y3 11y3-9

Al %)

AB = AC = BC

21-11y3-1 11y/3-9-1
o (G R e

\/225 +363 — 330/3 + 363 + 225 — 330,/3

36

_J?
- \/ =

140. Find the equations to the sides of an isosceles right angled triangle the equation
of whose hypotenues is 3x + 4y = 4 and the opposite vertex is the point (2, 2).

Ans. : Let the isosceles right triangle be.
AC=3x+4y=4
C(2, 2)

-3
Then, slope of AC = e

AB =BC [ - Itis an isoscales right triangle ]
Then, angle between (AB and AC) and (BC and AC) is 45°.

-3
m; - ()
tanfz7 = % [when m4 = slope of B(]
1+(T)m1
m; + >
1
1= —"
1—11’11
m; =1
1
and, AB L BC
— - {Stope of AB) x {stope of BC)=—t1
1
m2= -

The equation of BC is
1
(y-2)=7(x-2)



7y—14 =x-2
x—=7y+12=0
and
The equation of AB is
(y-2)= -7(x-2)
y—=2= —-x+14
y+7x—16 =0
141. Find the image of the point (3, 8) with respect to the line x + 3y = 7 assuming the
line to be a plane mirror.

Ans. : Let the image of p(3, 8) in x + 3y =7 be Q(a, B)
Then.
PQ is perpendicular bisected at R.

Then,
a+3 B+8
R= ( 2 T)

and lieon x+3y=7

a+3 3ﬁ+24_7
2 + 2 -

a+3+3+24=14
a+38= —-13...(1)
And since PQ is perpendicular to

X+3y=7

(Slope of line) x (Slope of PQ) = -1
-1, B-8 _

3 Xa—3= "1
B—8=3a-9

B—3a= —-1...(2)
Solving (1) and (2)
B= —4,a= —1

142. Find the equations of two straight lines passing through (1, 2) and making an
angle of 60° with the line x + y = 0. Find also the area of the triangle formed by
the three lines.

Ans. : AC and BC are inclided to (AB) x + y = 0 at an angle of 60°
- AABC is equilateral triangle.
The slope of AB is -1 and let slope of AC be m;

my+l or \/g(]_ - ml) = ml +1

tan60° =

1-m,

\/§—1 :m1+\/§m

V3-1 S
=mq = ﬁ =2 - \/3
and, slope of BC is m,

m,—1 _
tan60°’ = 77— =,/3
Sy =+/3+2

-, Equation of AC and BC are

y-2=02-y3)x-1)...0)
y-2=(2+y/3)x-1)
using (i) and x+y =0




—-1-y3 1+y3
)

i 5 E ) (50)

\/9+3+6\/§+9+3—6\/§

4
24
AC = \/F
= \/E
The area of AABC

\/3
= T_(AC)2

Ais( )A

V3 _
= X (v/6)?
= ;\/5 sq untis.

143. Prove that the following sets of three lines are concurrent:

5+B=1,B+g=1andy=
XY _ g XY _
Ans..a+b— 5t =landy=

bx + ax = ab, ax + by = ab
puty = X

bx + ax = ab, ax + bx = ab
Hence the lines are concurrent

144. If the image of the point (2, 1) with respect to the line mirror be (5, 2), find the
equation of the mirror.

Ans. : Let Q(5, 2) be the mirror image of P(2, -1) with respect to the line mirror
AB x (ax + by + ¢ = 0)

Then,

(Slope of AB) x (Slope of PQ) = -1

2 (L) = -1

b 5-2

—a 1
5 X3 =~ 1
—a= —-3b
a=3b...(1)
and
(R) mid point of PQ shouldline in AB, as PQ perpendicularlly bisects AB.

_ 542 2+1 7 3
. Coordinates of R are (T T) = (5, 5)
7 3

-'-5a+5b+c=0

7a+3(2)+2c=0[ b= 2 from(1)]

8a+2c=0

or,-4a=6...(2)
. equation of lineisax+by+c=0
or, ax+%y—4a =0
or,3x+y—-12=0




145. Find the projection of the point (1, 0) on the line joining the points (-1, 2) and (5,
4).

Ans. : Let AB be the line, A = (-1, 2), B = (5, -4)
Then, equation of line AB is
y—y; = m(x — xq)

_ Y2—V1

Y=y = X2 7%
4-2

y—2 = m(X + 1)

(x —x4)

2
y—2=g(x+l)
Jy—-x=7...(1)

1
Slope = 3
Let P point (1, 0) be the given point

Let Q(x4, y1) be the projection of P

Slope of PQ =-3 [PQ L AB,m;m, = — 1]
Eq of PQ,
y—-0= -3(x—-1)

y= —-3x+3...(2)
Solving (1) and (2)

3y - (Z3) =7

-3
—-9y-y+3=-21
—-10y = =24
12
=5 =—-3x+3
12 +12-15 -3
-3x= + 5~ 3= 5 =5
1
o g1 12
“N(5 5)
146. Show that the area of = the triangle formed by the

2
C R R
linesy =mqx, y = myx and y = c is equal to Z(\/SS + V11), , where my, m, are

the roots of the equation X2+ (V3+2)x+V3—1=0.
Ans.:y=mqyx, y=myx andy=c
Vertices of triangle formed by above lines are
C C
A(0, 0); B(m_l’ c); C(m—z, c)
So Area of triangle when three vertices are given is

1
5 (X1(y2 —¥3) + X5(y3 —y1) + X3(y1 —¥2))

1[ c? c? ] 02[ my—my

my my

Given m; and m, are roots of x> ¥ (V3 T 22X Fy3—1=0

Product of roots = m;m, = y3 — 1

|my —my | = /(my +m,)? —4mm, = V3 +2)2-4y3+4

Im, —mq| =v3+4+4y/3-4y3+4=411
V11
\/5—1]

area = 5 [
rea = -




147.

148.

149.

2 _ _
Rationalising denominator gives CZ [v33+y11]
Hence proved

Prove that the family of lines represented by x(1 + A) =y(2—-2)+5=0, A
being arbitrary, pass through a fixed point. Also, find that point.

Ans.:x(1+A)+y2-2)+5=0

=>X+xXA+2y—Ay+5=0

>AMx—-y)+x+2y+5)=0

=>xX+2y+5)+Ax—-y)=0

This is of the form L, + AL, = 0

So it represents a line passing through the intersection of x -y = 0 and x + 2y = -5.

3’ 3
which the given family of lines passes for any value of A.

Solving the two equations, we get ( ) which is the fixed point_through

If a, b, c are in AP, prove that the straight lines ax + 2y + 1 =0, bx+3y +1 =0
and cx + 4y + 1 = 0 are concurrent.

Ans.:If a, b, carein AP.

b-a=c-b

2b = a + ¢ [Common difference]

To prove that the straight lines are concurent then they ihave the common point of
intersection.

ax+2y+1=0..1)
bx+3y+1=0..2)
cxX+4y+1=0..3)
Solving (1) and (2)

-1-2y
X=
a
Put in (2)
-1-2y
b= )+3y+1=0
2(b-a)
_ b-a _ “1-3i%p  -3a+2b-2b+2a
Y=3a—p X% a = T a(3a-2b)
-1
X =32
Putting x, y in (3)
-1 b

C(Sa—Zb) +4(3a—;b)+ 1=0

—c+4b—-4a+3a—-2b=0

—a+2b—-c=0

—a+a+c—-c=0

0=0

The line through (h, 3) and (4, 1) intersects the line 7x - 9y - 19 = 0 at right angle.
Find the value of h.

Ans. : If two lines intersect at right angles, then product of their slope is -1.

7
Slope of 7x-9y-19=0ism, = 5 ... (1)

1-3
Slope of line joining (h, 3) and (4, 1) = 7—
2
Or,m2=m...(2)
m; Xm, = —1




14 = —9h + 36

9h = 36 — 14
22
h="%

150. Find the equation of the bisector of angle A of the triangle whose vertices
are A (4, 3), B(0, 0) and C (2, 3).
Ans. : Let AD be the bisector of ZA
Then, BD : DC=AB : AC
Now,

|AB| =4/(4-0)2+(3-0)2=5

|AC| =1/(4-2)2+(3-3)2=2
AB BD 5

= — = = = —
AC DC 2

= D divides BC in the ratio 5: 2

5x2+0 5><3+0)_ (10 15)

5+2 7 5+2

So the coordinates of D are (

. The equation of AD is
15

LI
y—3 = (10 )(X—4)
7—4
15-21
y=3 = (fo=z8 Jx -4

1
=y-3=3(x-4)
=3(y—-3)=x—-4
=x—-3y+9-4=0
=>x—-3y+5=0
151. Find the angles between the following pairs of straight lines:
(mZ - mn)y = (mn + n?)x + n3and (mn + m2)y = (mn - n2)x + m3.

Ans. : Converting the equation in the form

y=mx+cC
(mn+n2) n3
m?2—mn (m2—mn)
mn + n?
>m =
1 m?2—mn
Al (mn—-n?) m3
SO, = X
y mn +m? mn + m?
mn —n?
>m, = —
2 mn + m?
Thus, angle between 2 lines is tanf
m; —m
1 2
tan6 = | 1+mm, |
{ mn+n2 } ( 1'1'11'1—1’12 \
\Um*—mn 7 \mn+m* 7/
- .. (mn+n? y ; mn-n? y
T U m2—mn /T Umn+m?2/
m?n? +m3n +n3m +n?m? - m3n + m?n? + n?m? — mn3
m3n+m?-m?n? - m3n+m?n? - mn3+mn3—n*




4m“n
i P!
4m?n?
- -1
= 0 = tan |m4_n4 |
152. Find the equation of the straight lines passing through the following pair of
points:
a a
(atq, q) and (ato, 6)

Ans. : Let A(x;y;) be (atl, ti)
1

B(x,y,) be (atz, i)
t
Then equation of line AB is
Y=V,

=>y—y1=X2_X1(x—x1)
a_za

a t, 4 ¢

> V- —= — —

Y=y at2—at1(x aty)
a a(ty—ty) ( t)

=y—-—=———"—~(x—a

y tl atltz(tz—tl) 1
a -1 t

> V- — = — —

y ty tltZ(X at,)

. . - . a ay .
The equation of the line joining the points (atl, t—) and (atz, t—) is
1 2
tltzy + X = a(tl + t2)

153. Prove that the perpendicular drawn from the point(4, 1) on the join of (2, -1)
and (6, 5) divides it in the ratio 5:8.

Ans. : Let the perpendicular drawn from P(4, 1) on the line joining A(2, -1) and B(6,
5) divides in the ratio k : 1 at the point R.

Using section formula, coordinates of R are:

6k+a . _ 5k-1 ,
w1 andy =770

PR prependicular to AB
= (slope of PR) x (slope of AB)= -1

y-1 5-(=1)y _
=(x—4)x( 6-2 )_ -1

5k—-1

k+1 -1
= 6k +2

k+1

5k—1-k—1 -4
- @ @ = —

6k+2—4k—4 6
k-2 -2
2k—2 ~ 3
32x—1)= —-2(k-1)

=06k—-3=—-2k+2
8k =5

X =

6
Xz——l

5

ratiois5: 8
. R divides ABin the ratio 5 : 8

154. If the length of the perpendicular from the point (1, 1) to the line ax - by + ¢ = 0
1 C

_ 1 1
be unity, show that c + 2 b - 2ab’




Ans. : Length of perpendicular from (1, 1) to ax-by + c =0
a(1)=b(1) +c
\/a?+b?

a-b+c= \/m
(a—b+c)2=a?+Db?

a? +b? + c? + 2ac — 2bc — 2ab = a? + b?
c? + 2ac — 2bc = 2ab

2ab

c+2a-—2b = ~
[¢] 2a 2b _ 1
2ab + 2ab  2ab ¢

o] 1 1 1

2ab ~cta b
Hence, prove
155. The perpendicular distance of a line from the origin is 5 units and its slope is -1.

Find the equation of the line.

Ans. : The perpendicular distance from the origin to the line is 5,'so
Xcosa + ysina = 5
ysina = — xcosa + 5

Ccos a

y=- sin ax +5
y= —cotax + 5
Comparing withy = mx + ¢

m = — cota

—1 = —cota
cota=1

yi
a=7

So, the equation of line is
z T
Xcosy +ysiny = 5
X LY _
vzt T?
X+y + 5v/2
156. Find the equation of a line which'is perpendicular to the line V3x —y +5 = 0
and which cuts off an intercept of 4 units with the negative direction of y-axis.
Ans. : Required equation of lineis
y-yr=m'(x-x)..(1)
point is (x1y4) = (0, -4)
It is perpendicular to line \/§x -y+5=0
= Slopeisy=mx+c

y=\/§x+5
/3
m=—/3
-1 -1
m = =7

o

Putting m' and (xqy4) in (1)

-1
y=(—-4) = E(X—O)




-X
y+4 = ﬁ

X++1/3y + 43 = 0

157. Find the equations of the two straight lines through (1, 2) forming two sides of
a square of which 4x + 7y = 12 is one diagonal.

Ans. : Let ABCD be a square whose diagnal BD is 4x + 7y = 12

-4
Then, slope of BD = -

Let slope of AB=m

L4
m 7

1—%m
7—4m =7m+ 4
1lm =3

3

11

Then, tan45° =

S =
-1

. slope of BC = m

-1

3
. Equation of AB is

(y=2) = o(x— 1)
11y —22=3x-3
3x—-11y+19=0
and

Equation of BC is

-11
(y-2) =5 (x-1)
11x+3y—17=0

158. Find the values of a so that the point p(az, a) lies inside or on the triangle

formed by the lines x -5y +6=0,x-3y+2=0and x-2y-3=0.
Ans. : Let ABC be the triangle of the equations whose sides AB, BC and CA are
respectively x -5y +6=0,x-3y+2=0and x-2y-3=0
The coordinates of the vertices are A(9, 3), B(4, 2) and C(13, 5).
If the point p(a?, ) lies n side the AABC, THEN

i. AandP must be on the same side of BC.

ii. B andP must be on the same side of AC.

iii. Cand P must be on the same side of AB.
Now,
A and P must be on the same side of BC if,

(9(1) +3(-3) +2)(a? - 3a+2) >0

9-9+2)(a?-3a+2)>0
a?-3a+2>0

(a—1D)(a—2)>0

A€E(—o, [JU(Z,®)...(1)

B and P must be on the same side of AC if,
(13(1) +5(-5) +6)(a® —~5a+6) >0
=(-6)(a®*-5a+6)>0
=a’-5a+6<0




=>(a—2)(a—-3)<0

=>ae (2 3)...(i)

C and P must be on the same side of AB if,
(4(1) +2(-2)-3)(a® -2a~3) >0
(-3)(a®*-2a-3)>0
a’-2a-3<0

(a—3)(a+1) <0

=a€(—1,3)...(ii)

From i, ii, and iii

a e [2,3]

159. In what direction should a line be drawn through the point (1, 2) so that its

6
point of intersection with the line x + y = 4 is at a distance 3 from the given

point.

N

5 +—t +—t
*X
’l,\\
<

Ans. : Y
Let the given line x + y = 4 and required line 'lI' intersect at B(a, b).

X

b-2
Slope of line 'lI" is given by m = a1 = tand..... (i)
V6
Givne that AB = 5

So, by distance formula for point A(1, 2) and B(a, b), we get

V6
Va@-12+®b-2)%=—
On squaring both the side
a? + —2a+b2+4—4b=g

2
a’h?—2a-4b+5=7..... (ii)
Point B(a, b) also satisfies the eqn.x +y =4
a+b..... (iii)
_ . 3y3+1 53 -1

On solving (ii) and (iii), we get a = Wik b= e
Putting values of a and b in-eqgn. (i), we have

5/3-1
T3 5Y3-1-4y3  3-1
3y3+1  3y3+1-2y3  y3+1
2v3

tan@ =

°

' 0 ' 4 =
-+ LAIIU = 1dII1O

o

— ) 1B
U= 1TJ

160. Find the equation of one of the sides of an isosceles right angled triangle whose

hypotenuse is given by 3x + 4y = 4 and the opposite vertex of the hypotenuse is
(2, 2).




Ans. : As shown in the figure, hypotenuse is along the line 3x + 4y + 4 = 0.

-3
. Slope of AC = G

Since ABC is isosceles righta angled triangle,

A
45
3x+4y +4=0
a 45
B(2,2) C

Now, let the slope of the line making an angle 45° with AC be m.

4m+3
= 2-3m
=>4dm+3=4—-3mordm+3=3m—4

= =*1

1
=m=7orm=-7

1
So, if the slope of line BC is = then the slope of line AB is -7.

So, equation of BCis: y—2 = (% )(x —-2)
=>x-7y+12=0.

Equation of ABis:y -2 =-7(x-2)
=7x+y-16=0.

161. P,, P, are points on either of the two lines y—¥3|x| = 2 at a distance of 5 units

from their point of intersection. Find the coordinates of the foot of
perpendiculars drawn from P1 , P2 on the bisector of the angle between the
given lines.

[Hint: Lines are y = V3x + 2 and y=i— V3x + 2 accordingas x =0 or x < 0. y-
axis is the bisector of the angles between the lines. Py, P, are the points on
these lines at a distance of 5 units from the point of intersection of these lines
which have a point on y-axis as. common foot of perpendiculars from these
points. The y-coordinate of. the foot of the perpendicular is given by

2 + 5c0s30 ° ]

Ans. : Given lines are: y— \/§x =2, forx=0..... 1)
andy+4/3x=2, forx=0..... (ii)

Clearly, lines intersect ar A (, 2).

Line (i) is inclined at an angle of 60° with +ve direction of x-axis.

Line (ii) is-inclined at an nngln of 120° with +ve direction of x-axis.
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P, and P, are points at distance 5 units from point A on the lines.

Clearly, angle bisector of lines is y-axis.
Foot of perpendicular from P4 and P, on y-axis is B.
Now, AP; =5

AB
" In AABP,, N cos30°
1

53
5v3
LOB=2+ 5

5v/3
So, the coordinates of the perpendicular are (0, 2+ — )

----- the journey of thousands miles begins with a single step




