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Solution 1(i)



We know that angle of intersection of two curves is given by

(4

Fry —
tang = |1 Z

1+ iy
Where rmy and m, are slopes of curves.

The given equations are

y2 = x ()
X2 =y -—=[ii}
ay 1
.*T.'l = a— E
dy
Mo = v 2x

Solving (i) and (i)

m1=l='x and m,=00r2
2
Mo — F 3
tang=|—2 L= =
1+rmimg| 4
S—tan‘l[i]
4
-m
and  tang=|—2 —1|=5cc
1+
S
=7

Solution 1(ii)



We know that angle of intersection of two curves is given by

—(#)

Ty -
tan & = |—L E

1+
Where rmy and my, are slopes of curves,

y = x? ()

x% +y? =20 -=={ii

Salving (i) and [ii)

y+y2=2EI
= yi4y -20=0
= (¥ +5)[y -4 =0
= ¥ =-54
¥ = -5, £2
Points are £ = (2, 4), Q= |:—2, 4]
M o,

Slope ry for (i)
My =25 =4

Slope g for (i)

" oy -x -1
2 ax W 2
M oy,
-1
— -4
tar'|5'=|'r-ﬂlz_'r-ﬂ1 =‘ 2
1+ it 1_1x4
9
2
9
g=tan 12
2

Solution 1(iii)



We know that angle of intersection of two curves is given by

()

-
tang = |1 E

1+
where ry and my, are slopes of curves,

2pe = x? -—=[i}
v = 32x -—={ii)

Salving (i) and {ii)

x% = Bax
= X{X2—64)=D
= XI:X+EI)|[X—EI)=EI
= x=0,-88

v =0,-,16a

P =(0,0), @=(816)

Moy,
z
m1=d_y=ai=|:||:|r3
ax 4y
mz_d_y_3_=m|:|r1
a2y
Fram [ﬁ-‘«j
tang = ——|-w=8=2
10 2
3-1 2 1
and tanf=|—=—==
13 4 2
5‘=tan'1[l]
2
Thus,

Solution 1(iv)



We have,
x¥+y?_4x-1=0 - i)
and x%+y?-2y-9=0 -—{ii}
Equation (i) can be written as
(x-2Y4y?-5=-0 ~—-fiii}
Subtracting f{ii) from (i), we get
-4 +2v +8 =10
= ¥o=25 -4
Substituting in fiii}, we get
(-2 +f2x-4)°-5=0
(v -2 +4fx-2)"-5=0
[x-2)=1
¥-2=1 x-2=-1
¥=30rx=1
y=2{3]—4=2|:|ry=—2

buuu

The points of intersection of the two curves are {3,2) and (-1,-2)
Differentiation (i} and (i}, w.r.tx we get
ay .
2w+ 2y —-4=10 ===l
y = fiv)

W oW g G
i (oS
at (3,2), from equation (iv) we have,

[dy] _4-2(3) -1

and 2x+ 2y

i zf2) 2
dyy =208 6 ¢
dvle, f[2x2-3) 2
§ If @ is the angle between thecurves
Then,
ay) (¥
X e ax -
tan g = :
:|_+'j_*IrH G"_}f
aw e, ax -
-1
——{-z
(7
-1
1+ —|[[-3
2]
-1
—+ 3
25,2 4
142 25
2
=
7T



Solution 1(v)



k3
)

X W !
—+—==1 —
52 |'!_'.' {]
x% +p? = ab - {ii)
From (i}, we get
v = gb - x?
From (i}, we get
x% ab-x®
—t—=—=1
e ]
= b2 ? 4 3% - 3% % = %87
= {bz—az)xz = 3°h% - 3%h
z_azbz—agb
- YTz
az.b[.b—a]
- [b—a][b+a]
_ b
b+a
z
U a°h
a+h
2 _gh-x%=ab- b
yo= - a+h
_azb+abz—azb= ah?
a+h a+h

Differentiating (i) and {ii} w.r.tx we get
2x 2y [dy
v =1
3° * h? K[G"XJC
L)'y
[d_}f] = ix£= _bEX
e, &y afy
-
=
z z
ah ab
+
[ la+b" Ya+b ] we get
_bz E_ 21‘;—
G"X cl_ ) #*Jb
L/ I )
ax ), Wb
Let o be the angle between the two curves then,
),
v iy ¢ (oS s
ay ay
1+ == =
+[a‘x] [a‘x]

—b%‘ J‘

I

and 2x+2y{d—y] = [
Cy

-

tanwm =



o
—
21

—

(]
m
+
m

—

Solution 1(vi)



We know that angle of intersection of two curves is given by
0

T~ g
1+ i

tan g =

Where my and my, are slopes of curves,

x%+4yf=n -=={i)
xtooy?a2 -=={ii

Salving (i) and [ii]

I+

y? =6 = ¥=11
X2 =2 +2 = x=+2
Point of intersection are

£ =(2,1) and [-2,-1)

Mo,
Slope ry for (i)

ay dy x
By — = -2 Lo
ya‘x X:}dx dy
ol
172
Slope g for (i)
4?}*"’""—"'”=2X::>"F"'l—y=i
(o) dy 2N
g =1
From (&)
1
tan.5'=—21=—
1+1x=| 3

g = tan~! [l]
3

Solution 1(vii)



We know that angle of intersection of two curves is given by
~(#)

iy =g
1+ s

tang =

Where rry and me are slopes of curves,

x% =27y ()
We o= Bx -==[ii]

Saolving (i) and [ii} are
4
L
E—E?y
= y(y®-27x64)=0

= v =0 or 12

¥ =00or 18
Points or intersection is [0,0) and (18,12)

M o,
Slope of (i)
_2x 124
127 o 3
Slope of [ii)
a a 1
|l"ll"'|l2=_=_=_
2y 24 3
From [&)
4 1
Y =
tan & = 3431=—
1+—w= 13
3 3

=]
&= tan!| =
13

Solution 1(viii)



We know that angle of intersection of two curves is given by
~(#)

iy — Mg
1+

tang =

Where rmy and m, are slopes of curves,

Salving (i) and [ii]
% 4x = 2x

¥ -x =0
XI:X—lJ=|:I

= x =101

Ui

v=00o1
The points of intersection is # = (0,0), @ = [1,1)

Slope of {i)

ay
2yl =2_32
}de *

Slope of [ii)

iy =
Fram [ﬁ-‘«j

tan g =
& = tan! l
2

Solution 1 (ix)



Substituting eq (i} in (i} we get,

x? = 4-x*
= w2 =2
= X = /2

From(i] when x = 2 ,we get y = 2 and when x = -2 ,we get y =
Thus the two curves intersect at (@, 2) and [—-\.@,2).

Differnentiating (i) wrt x, we get

d—y=D—2><= -2
dx

Differnentiating (i) wrt x, we get

d—y=2><

Angle of intersection at [Ji, 2]

ne()  -2p
dx [.,E', 2)

Angle of intersection at [—\.@, 2
d
M, = [dl] = 2@
- 2)

Let &8 be the angle of intersection of the two clrves,

J 242 + 242 =‘4«E|=cw§
e [2B)=) |71

= 8= tan? [?]

tang = | My = My
|1+m1m2

Solution 2(i)



We know that two curves intersects orthogonally if
Fry i = -1 -—=[4])

Where ry and m, are the slopes of two curves

et 0
By = 7 - x° -—=[ii]

Slope of (i)

di=3xz

= ml
i

Slope of (i)
dy 2
B TR
Point of intersection of i) and (i} is

Ex =T - 5

= Ex®+x5-7=0
= =1
y=1
F‘=|{111j
1
ry =3 and my = -2
3
Mo,

1
mlxm2=3){—§=—1

(i) and (i) cuts arthogonally.

Solution 2(ii)



We know that two curves intersects orthogonally if
g owig = -1 ———(,&]

Where ry and m, are the slopes of two curves

x¥ - 3xy= -2 - (i}
iy — i =2 -—=[ii]

Point of intersection of {i) and {ii)

(0 + (i)

= ¥ 3yt aaxty i =0
= (x—yj3=lil
= X =y
from i)
x*-3xi=-2
= —ox¥ = -2
= =1

b= (1,1] is the point of intersection

M oy,
Slope of (i)
3%2—3y2—6xy—y=
2R | -
) e &
| ===
aw By
Slope of [ii)
ay z dy
By + 322 a2 Y _p
4 dx Y (it
- iy dy  —Bxy

[2-v7) oy
Sy x[)(z_yz)=_l

Ty K =

Solution 2(iii)



We know that two curves intersects orthoganally if

g sy = -1 ———[,&j
where ry and m, are the slopes of two curves

x%+4p?=08 -y
x%-oy?-4 -—=ii]

Point of intersection of (i) and (i) is (i) - (i), we get

By? = 4

= y=Jz;

X2=4+E
a]
x2 =22
a]
= X o= 4
N3
Mo,
Slope of i)
ay
2w+ 8y — =
ya‘x
- @r__x
ax 4y
- - 1 4 1 [x 4
= — N —— = — — _,— = —
SR R ¥ o2
Slope of (i)
ay
Zx - dy == =0
x ya‘x
- dr_x
dw 2y
1 4
= Hia = —w— = nfd
2T R V2
oW i, = lx =-1
1 2 = E =-

(i) and (i) cuts orthogonally,

Solution 3(i)



We have,
L ~0)
4y + 5% =8 ()

Slope of (i)

ay
Piwo= 4L
d oy

(@),
ax g
Slope of (i)

dy
4= +2x =10
d){+ kY

()

iy sy =1x-1=-1

Hence the result,

Solution 3(ii)

We have,
K-y ~0)
X3+Euy= 7 ———|:ii:|

Slope of (i)

Slope of (i)
ay
Wi+ =0
* s

_[G'y] _[ xz] -1
Hia=|—| =|-—| =—
e 2 ), 2
mlxm2=2x_—l=—1

z2

Solution 3(iii)

P ={2,1)

P =(1,1)



We have,

we = B -—=[i}

ox? 4y ? = 10 -—-{ii) P{1121‘2_)

Slope of (i)

Slope of [ii)

& +2yj—X

Solution 4



We hawve,

4x = y*
day = K
Slope of (i)
4= Eyj—i
ay 2
= m1=a=;
Slope of [ii)
y+x3‘—i=ﬂ
aq -

(i) and (i) cuts orthogonolly

k
_=}H2
¥
= vd =k
2
3
P
£l
mlxm2=_1
= -
= —x—y=—1
¥ooox
2
= —=1
x
= K==z
2
k3
= — =2
El
z
= k3 =8
k%=r512

Solution 5



We have,

2x = yz
2xy =k
Slope of {i)
dy
2 =2y 2L
ya‘x
= my _dr 1
ax oy
Slope of {ii)
dy
Xl=n
y-H{[de
L
ax x
M o,
Salving (i) and [ii]
Ifi: }Kz
¥
= yi =k
2
2 E
wo K2
2 2

i1 and [ii] cuts orthogonolly
(i)
by s = -1

in:—l
¥ooox

) l:l
X

= =1
2
2

= k—=1
2
2

= E3=2

Closing both side, we get
k%=8

Solution 6



Substituting eq (i) in (i) we get,

%2 4+ y? =8
2

:;»[f] +y* =8

Y
=16+ y* = 8y*
=yi-8yi 4 16=0
=(y2-4] =0
=y = 4
=y =2

From(i) wheny = 2 ,we get x = 2 and wheny = -2 ,we get x = -2
Thus the two curves intersect at (2, 2) and (-2 2).

Differnentiating (i) wrt x, we get
dy

Y _o

":,-"+><dx
dy Y

= - __
i ¥

Differnentiating (i) wrt x, we get

2><+2y%=[]

— dv __x

o Y

At (2, 2)

dy
ki —_—
[dxlzi

3.
R

Clearly [diJ = [EJ at (2, 2)
dx c, dx c,

So given two aurves touch each other at (2, 2).

Simillarly, it can be seen that two curves touch each other at (-2, -



Solution 7

dy
2 _—=
H"fu::h(
dy_z2
KoY

Differnentiating (ii] wrt x, we get

2x+2}f%—6+0= 0

dy  3-x
T dx
ﬂkt[l, 2:]

So given two curves touch each other at [1, 2].

Solution 8(i)



We have,

LA
PR
xy =2
Slope of (i)
2 _2¥ay g
3%  Be v
2
mlzd_yzixb_z
dw ¥ a
Slope of [ii)
ay
= o0
y+xdx
m2=d_y=i
dy

(il and [ii) cuts orthogonally

Ry i = -1

z
X -

= —x—yxa—=—1
¥oox o b?

= 3% = h*

Solution 8(ii)



z z
X—2+’V—2=1
e 2]
z z
x*_yr g
A &
Slope of (i)
2w 2y gy
—_—t = —_=
22 B2 “ax
d b®
mlz_yz—i_z
ax ¥ g
Slope of [ii)
2¢ 2y av
A% 8% dx
dy  x B
= = — W —
ax y A

(il and [ii) cuts orthogonally

Py wir = =1

-x b x &7

??KFK?=_1
S LEEL
R
I i
W hig*?
Moy,
(i) - (i) gives
g dugl
3 i_ﬂz+bz 342

Putin (i}, we get
[.52 +bz) 2242

PR g

b2 [o* - 4?) b7

= B4+ 0% =37 - 4%

= 3% -b%= A"+ 8%

Solution 9

——{iii}



We have,

x? e ,
+ =1 |
F+d BTy 0
2 2
2X + 2}# =1 - (i)
F+d, b+ A
slope of [i)
2x 2y ay _ a

+ ¥
4+ bi+a Ox

—x BT+
_dy _ox DA

e =
Yax oy ECR B
Slope of [ii)
22){ N 22}# xa‘_y=
I+, bT+A, dx
z
) m2=d_y=ixbz+x-2
dy ¥ 3+ A
M o,

Subtracting [ii} fram (i}, we get

1 1 1 1
X2l52+11 _az+i2:|+y2lbz+11 _bz+,ig:|= -
2= Ay =4y y ;!

{bz+i1){bz+i2) e
{az+11}{az+12)

<%

Moy,

. - [bz+i1”bz+iz)

L Z_F {az+11){az+12)
) (2 - &) . [az+£1) {52+E2) {bz+11){bz+12)
{bz+11){bz+,i?) Az = 44 {az+11){az+12)

=-1

(i1 and [ii] cuts orthogonolly

Solution 10



Suppose the straight line xcoso+ ysine = p touches the curve at Q[x,y

2
But equation of tangent to X_+t?; 1atQlx,y,)is
LY
= el

¥y

Thus equatlon —t+ 0 =1 and xcoso+ ¥ sino =p represent the same |
a

Cx fat Jrﬁ_,fl,-’I::ua 1

L COSo sno p

gt coso b* sino .
=H = P = [IJ
= P
. Ry
The point Q[x, v, ) lies on the curve = g 1

) C052u+b“ Sinf o
plal prl
= acofo-bisirnta=p

-1





