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Exercise 4.5

Find the lines represented by each of the following and also find measure of

the angle between them. (Problem 1-7)
1. 10x* — 23xy —5y* = 0
Solution

The equatfion may be wntten as

5(-’-’-)2 +23() - 10 =0

X

-(23)4V(23)%- 4(5)(-10)
2(5)

* |

=(23)2V529 + 200
10

-(23)2V729
10

-(23)% 27 4 50

e
=> =m, = ;andmz = =5

The two lines have equations

Yy = Ex , Y = -5X

or 2¢x-5y =0, Sx+4y =0

To find measure of angle between the lines represented by (1). We have a =

lO.h=%”-,b=-5

Iif @ is the measure of angle between the given lines then

el b L -
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2J(=2-)" - (10)(-5)

Thus 8 = tan-l(isl) = 79.51°

Q2. 3x? +7xy +2y* =0
Solution

The equation may be wntten as

2@)2+7(§) +3=0
Solving it for =, we have

=72J(7)°- 4(2)(3)
2(2)

x
X

-7449 - 24
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The two lines represented by (1) have equations
y = -%»x , Y = -3X
or Xx+2y =0, 3x+y=0

To find measure of angle between the lines represented by (1). We have a =
3. h=2,b=2

If @ is the measure of angle between the given lines then

l
v | wn
|

—

©

Thus @ = tan (1) = 45

3. 9x* +24xy +16y* = 0 (1)
Solution

The equation may be written as

IAQ.\Z.L')A(?_’.\ 2Q — N
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y _ -(28)+J(2%)"- 3(16)(9)

X 2(16)

—(24)4V576 =576
32

32 3¢ 3¢
=225 =m ==andm, = -
4’4 ' 4 2

The two lines represented by (1) have equations

= —2x = =x
4 o il =

or 3x+4y =0, 3x+4y =0

Since the two lines are parallel the measure of the acute angle between

them is zero.

Q4 2x* + 3xy —-5y* =0 (1)
Solution

The equation may be written gs

) -3) -2 - o

X -{=3 -3)<— 4(5)(—=2
L X _ 0TI A6CD)
y 2(5)

_ 38V9+ 40

10
= 3:!',\JW
10
_ 327
10
X 3—-7 - & 347
- _— = ——N — D
y 10 Q d y 10
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X + X 10
=2 —-=-—and - = —
y 10 y 10
A 2 X
=» -—-=-=-=-Qand- =1 2
= = = (2)

= Sy=-2xandy =x

= 2x+S5y=0andx-y=0
Are the required lines

m, = Slope of firstline = — E

m, = Slope of second line = 1

Angle between the lines is

Q5. 6x? —19xy +15y% = 0

Solution

The equation may be written as
"\ _10(2 =
lS(x) 19(){) +6=0
Solving it for -f ,we have

~(=19)%/(—19)<- 4(15)(6)
2(15)

x
X
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The two lines have equations

2 3
—_— —x ’ - —x
Y 3 5

or 2x-3y=0, 3x-Sy =0
To find measure of angle between the lines represented by (1). We have a =
6, h===,b=15
If @ is the measure of angle between the given lines then

2vh? - ab

a+b

tanf =

19 ¢

_2/(-5—-) -®a0s)

6415

J61
- 7. }T - 90

www.topstudyworld.com



www.topstudyworld.com Mathematics

Solufion
. x* +2xy secx+ y* =0

x* 4+ 2xy secx+ x* =0

<
=+

>

2
22Xy sec +x__ - 0

x2 x2

Which is a quadratic equation in i’-

y _ —-25¢c4 \J(2s¢ec)<—- 4(1)(1)
x 2(1)

—-'
-25¢ectN2secs~ 4§

2
_ =2s5€C a+z2vtan=<a
2
= sec + tan
- 1 , Sin _ -1isin
COS — ¢cOS  (COS
-1%stn ¥ = -1-Sin
X COS X Cos
_ [=14sin = [=1=fin
Y [ cos ]x 4 I Cos ]x
-1+sin -11sin
m! = cCOos ’nz - cos
And (cos)y = -(1-Sin)x (Cos)y = -(1+4Sin)X
(1-Sin)x +(cos)y =0 ~ (1+#SinQ)x + (cos)y =0
-1=-5in I-us[n]
cos COs
1 Sin _(_ :45(3)
tanf = ——T1 —
ememy 2

1 Sm+: Sin

Cox
ros? (Sin 11
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2y=X+5=2y = -%x +§=: m = -%

Equation of line through (0.%) with slope = — 21-

y-= =>=0=4+8y-11=0
SKETCH
Puty = (i) put y = (i)
x+0=95 2x+0=]
x =5 x=%
Hence G- 0) IS another point on (i)

y

1 2348 "

25in

L
cosZ +{cos?)

#
A

<Sin
COs —

Yeors~ = =lan
R

Cos

For an acute angle between the lines

Tan@ = (-tan) = tan
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7. Find a joint equation of the lines through the origin and perpendicvular to

the line

Xt =2xy tan—- y* = 0
X —=2xy tan—- y* = 0

-y¢ = 2xy tan— x* = 0
-y2 2xy tann _ x*%
X =x3 +-x- =0
xy y -

[—x-+ Ztan (;)l - 1=0

Which is a quadratic equation in i’-

y ~-2tant,/(2tan)<—+4)
-= - m
X 2(1)
_ =2taniv2anca + 4
2
_ =2lan42vVsec*
2
= =fan + sec
_ ~Sin 1 ~-Sin+1
= 4+ — =
COS COs COS
y _ =Sinti y _ =Sin-1
;4 COSs X COS
= I-Sun-l] - [-Sin-l]
y coy y COS
-Sin-1 -Sin - 2
m, - mz —
oS COS
Slope of required line is slope of required line is
m - cos = - Cos
3 T _Sin +1 ¢ = Ssth=1
_ Cos Cos
Sin -1 Sin 41

Fauations of lines throuah onain and permendicular to
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v= el V=l
(Sin = 1)y = (Cos)x (Sin + 1)y = (Cos)x
(SNn=1)x-(Sin=1)y=0 (Cos=1)x=(Sin+1)y=0

Joining above two equations

|(cos)x — (sin — 1)y|[(cos)x — (sin—1)y] =0
(cos?)x¢ — (cos)(Sin + 1) xy —

(cos)(sin-1)x y+(Sin2 — 1)

(cos?)x® — (cossin)xy — (cos)xy

-(cos Sin)xy+({cos)xy — (1- Sin*)
(cos®)x* — 2(cos sin)xy - (cos®)

Dividing the equation by cos‘a

(cos?)x? 2(cosSin)xy (cos’Sin)y? _

X —(2uan)xy— y¢ = y¢* =0

Q8. Find a equation of the lines through the origin and perpendicular of the

line

ax‘ 4+ 2hxy + by = 0

ax* 4+ 2hxy + by* = 0
b x* 4+ 2hxy +ay* = 0
by? 2hxy _ ax*® -
bx.  bx? ".'b.:r2 =0

vid o2nfvl  a
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Which is a quadratic equation in =

y _ S4BT wf]
X

2(1)

—

2h ch- 4n
: 4I

2(!)

Zh 4h?- 4ab
b

_ —2nt2vhi-ab _  -nt2vhi-ab

2 b
y _ -h42vhi-ab y _ =h=2Vvhéi-ab
X b X b
_ =h=Vhi-ab _ |=n=Vhi-ap
Y b Y b
_ =h-Vhi-ab _ —h-Yri-ab
my = =S ms = e

Slope of required lined Slope of required lined

b b
3 ~-h+¥Yh*’-ab 3 h+Vh?-ab

Equations of lines through Origin and perpendicular to (i)

are
Y = m,X Y = myX
Y= l_h-\:m'] % Y= I_».wm'] ¥
(h — VhZ — ab)y = bx (h + VhZ — ab)y = bx
bx—(h—vhI—ab)y=0 bx - (h + VhZ — ab)y = 0

Joining the above two equations.
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b%x? — b(h — Vh? — ab)xy —
b (h — vh? —ab)xy + [h®* = (h* —ab)]y?* = 0
b2x? -bhxy - bvhZ — abxy — bhxy +
bvhZ - abxy 4+ (h* = h* +ab) = 0
Dividing the equation by b

2 3
b 2bh by?
- xy-{-ay = 0

O b b

b’x* — 2hxy +ay® = 0

Q9. Find the area of the region bounded
10x* — xy —21y* = 0andx +y+1 =0
Solution

10x ¢ — xy —21y*

|
-

|
=

21y ¢ = xy + 10x°

A L L)1,

-21x< 21 \x

Which is a quadratic equation in i’-

(————
e : 10
y _ atlG) -2 |5
X 2(1)
' ' 40
_nXjatn
2
1, (81
_ 21Ty 4
y 4
1,29
- Z23%2; . -—1%29 _ -1429
2 a 42

P
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=28 =32
42 42
3y = 2X 7y = 5x
2~ 2x=3y=0____(ii) Sx+7y =0 (i)
Solving (i) and (ii) Putting (iv) in (ii)
Fromx =y -] (iv) 2(-y-1)-3y =0
-2y-2-3y =0
S.y =0
Putting y = -2; in (iv)
= (-D-1ef-12-]
Al 3

Solving (i) and {iii)

§(-y-1)#7y = Putting (iv) in (i) = x (- %) - 1

S

— 7
W= -
2

Lines (i) and (i) pass through the ongin hence their point of intersection as
the origini.e 0(0,0).

Area of tnangle AOAB as:

Xy, y 1 0 0 1
A= X2 Vo 1l = % -3-95 "'"2/5 1
x3 y3 1 —7/2 5/2 1

= slo=0+1l=2=2)
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