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| TANGENT & NORMAL |

EXERCISE - |l

HINTS & SOLUTIONS

Sol.l AC Sol.4 AB,D ) = x°
y =%+ 6x + 10 y = ax2 + bx + 7/2 Tangent is y-axis at (0, 0) X
= x=0 3
dy dy Normal y =0
— =2x+6 =2 ; =L =2ax+b ;
' Exactly three points
q Sol5 AB
y—2=-2(x+2) Y o a+b y =cos (x +y)
dx y'=—sin (x +y) 1+y)
y—2=-2x+4 2a+b=-2 ... (1) ) sin (X +Y) 1
y+2x=6 (1, 2) will lie on the curve Y =" 1tsin(x+y) T 2
2=a+b+7/2 sin(x+y)=1
3 cos(x+y)=0
a+b:—5 ....... 2 y,=cos (x, +y,)=0
sin(x, +y,)=1= sinx =1
from (1) & (2) T 3n
a=1,b=-5/2 =5 T,
Sol2 AB [ x 3m
: : Point | 5:0 | and | -~ 0
2 2
f(x) = ﬁ _ 5x° X —4 This two points satisfies
Sol.6 AC
I - 2 _ L]
f ,(X) XE=Sx+ 7, PO ¥ x=a(cos0+6sinB) y=a(sin -6 cosb)
f'(x)=x2-5x +7
cuts equal intercepts that means slope = 1 ax = a(-sin 0 + sin 0 + 0 cos 0)
XZ=9x +7=1 do
X?—95x, +6=0 dy _
—— =a(cosf—cosO+0sinO
X, =2,%=3 de ( )
Y, : 8/3, y, =712 dy a0sinod
Point (2, 8/3) (3,7/2) i 20cosg —t@ano
Sol.3 AD Normal
2y = x? P(x,, Y,) oeind __ 1
y —a(sin 6 — 6 cos 0) @no
dy _2x_ .| _y (x—a(cos 0 + 0sin0)) ....(1)
dx 2 D ! y—a(sin 6—6 cos 6) =—cot 6 (x—a(cos 6 + 0 sin 0))
Equation of normal =tan (g +0) (x—a(cos 0 + 0 sin )
1 x
Y=%1i=7 (x—x,) make are angle of [E + 9)
If will pass through (0, 3) Distance from origin of normal (1)
3-y,=- i(0 -X,) —a(sin® —0cos0)—a(cosO + 0sin0) cos 6
! X1 . sin
d= >
3-y,=1 x2=4 \/1+1/tan 0
y,=2 X, =2,-2
point (2, 2), (-2, 2) = a which is constant
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Sol.7 A,B,ZC . - y —4x . 16
X=1t+3t— y=22-2t-5 =2 )
a 3
at point (2, 1) Yo Yol
2=t?+3t-8 -1=2t2-2t-5 4x4q , 16
t=-5,2 20-2t—4=0 M=~ a2y, M=Y= 32
t=2 t=2 t=-1
X, =4+6-8 y,=8-4-5 m, xm, =-1
X1:2 y1:_1 _4Xl 16
2 22 =1
d d atyp 3y
Y ooote3 & o_at-2 o
dx dt
4
_2 :1
dy _4t-2 6 3a
dx 2t+3 |, 7 az_i
m = 6/7 3
36 2
a=zt 7=
Y —11/1+— 3
L= Y1 1+m? 3 49 | \/@ \/_
T m B 6/7 6
Sol.10 AC
X n n
Slope of tangent = 6/7 (—J +(XJ =2 (n e N)
a b
yi| 7
L, = m —g y n
= Ll =2
X=a 1+(bj
Sol.8 AB y'=b"
by=—ax—c xy =2 If nis even y=+b
a If nis odd y=b
y=-px-c¢ y+xy' =0 n—even (a, b) & (a, -b)
n— odd (a, b)
_ Y n n
BROR
a b
Sl f I X
ope of normal = — n-1 n-1
! (o) Gl )6
X a a b b ) dx
Xz a =t
_l = - E yl n-1
2 , dy £ X
S dx ~ am y"t
LHS always positive 2 n—even
so RHS should be positive so a, b should have dy bY' (a)"t b
opposita sign @b) = 4 =~ [gj [Ej Ta
Sol.9 AC
a
2 2 M = —
X
— 4+ y_ =1 : y3: 16x N b
a 4
a
2 2 N y-b= 1 (x-a)
Y5 t+ — = =
a? 4 vy by — b2 = ax — a2
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Page # 8 TANGENT & NORMAL
ax—by=a2-b2 Sol.14 ACD
n N1 A) y? = 4ax y =g
dy a b
@-b) o ==\3) 5] =5°=m 42 2a )
dx a m = — = M= —— g2
1 ! 2
M, = -alb 2y w1 2a
a = iy
y+b:_B (x—a) m, xm, = -1 2a
ax + by = a* - b? (B) y2 = dax X2 = 4ay
4a _ ’
Sol.11 AD =y 2x = 4ay
y=x2+ax+bhb (1, 0) satisfies ,_ 2X
y = x(c - x) l+a+b=0 Y'= 7a
=CX—Xx? c-1=0=c=1
_dy _ _
ml—&—2x+a|(lyo)—2+a ©) Xy = a2 X2 —y2 = b2
y+xy'=0 2x—-2yy'=0
_ dy -
mz—ac—2x|(lv0)—c—2 y’——l y,_f
2+a=c-2 X y
c=1 =-3 mlxm2=—‘|
a+b=-1 D) y=ax X2 +y? =c?
b=-1-a 1= -
y'=a 2x+2yy'=0
b=-1+3=2
b+c=3 mx . = %_1 ,_ X
STy T YTy
Sol.12 AB
x=2Incott+1 y=tant+cott Sol.15 AC
dx 2 dy y = f(x)
_— = — (= 2 — = 2+ 2
dt ~ cott (00SeCTD - =sectt-cosec’t Let f(x) = ax? + bx + ¢
. this parabola touches y = x line at (1, 1)
att= 2 that means slopeat (1,1)=1
f'(x)=2ax+b
dx 2 dy 2a+b=1 ... ()
dat ~ sin?t o ~2-2=0 (1, 1) will also satisfied the curve
l=a+b+c ... (2)
=2, fi(1)=1
1/2) 2f(0)=1-f'(0)
d f0)=c
d_y =0 Tangent is parallel to x-axis LHS =2c
X _ , RHS =1 —f(0) from (1) & (2) a=c
Normal is parallel to y-axis —1-b
Sol.13 B,C =2a =2
y = ke* at y-axis
_d_y:kZekx x=0,y=k
dx
m = k2
tan 6 :
an0= 5
K2

1
0 =tan™’ (k_zj = cot™' k? = sec™’ {

1
1+k*
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