TANGENT & NORMAL |
TANGENT & NORMAL

EXERCISE - | HINTS & SOLUTIONS

Sol.l B Sol.4 D
RP R(1V3) X = a(0 + sin 0) y =a(l + cos 0)
tan 60° = — Lo \\p
? 7 d—X—a(1+cose) d asin6
RP = 243 W do de

1 . .
Area of AOPR = = x (OR) x (RP) dy ___asind _ _sinb
2 dx a(l+cos0) 1+cos0|,_m
3
1
= E X 2 x 2\/5
_ =432 1
= 2\/5 sg. units 1+1/2 \/5
Sol2 A o L,
y= _& +2 dx \/§
y =tan (tan™' x) = x 51
x=—+/x +2 Forintersection point “= 76
(x=2y=x
x=1, x=4
' . Sol5 C
y=1, y=4 (4,4)reject ©
x=1y=1 P(,1) a y
y=-Jx *2 x2 Tyt Pl )
dy 1} _ 1 _ 2a 2b dy _
&-—2& ——E—slopeofthetangent ——3——3&—0
p X y
slope of the normal =2
y—-1=2(x-2) dy ay® ays
2x—-y—-1=0 U T T R3]l T o3
y dx bx p le
Sol.3 B
Given that M =—1 ayf
M, =1 y=¥.=- 5 x=x)
ay? = x3 X1
puty=0
2a LI 3x? LA —3X2 = 3
Yiax T = dx _ 2ay 2ay; x5 b
p T2 tX =X
ayx
3 _
2ay; ! at point P X3 a
. F: \ x=x + L |1-—
3x,? = 2ay, ay,®=x; a X1
9x,*=4a’y?
3
4 2 ﬁ =Xt A X
9x,*=4a* | 3 a
3
_ 4a X = X_l
X, = ? a
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Page # 2 TANGENT & NORMAL
Sol.6 B Sol9 A
y=1-ax? y = x?
P(X,, y,) (Length of normal)®  (y,y1+m?)?
dy _ -2 . dy 2X : : : A= (Length of tangent)? - 2
dx o ¢ dx ) Point of intasection V1 /1+ m?2
m
m, = - 2ax, m, = 2X;
m, xm,=-1 y,=1l-ax?
—2ax, x 2x, =—1 y, = X,2 Cp oM Lsn
dax’=1 1-ax?=x2 (yt/m) = Lst
4a oo 1 Sol.10 B _
1ra ' 1ra By Triangle
r 2 o= h
1 a7
a= -
3
1
V= E nr2h 2m
Sol.7 A
y? = 8x let the point P(2t?, 4t) 2
r_ = E D h r 4m
Yy, =8 3 l2)- Ih
4 4 1
SN . dv
Yip 4t t v 12 h at 77000
Normal cmd/mis.
y—4t=—t(x - 2t?) v =, dn
this normal will pass through the centre of given FTET
circle (0, -6)
—6-4t=—1(0-21) 77000x4 _ dh
26+ 4t+6=0 22 70x70 9
B+2t+3=0 7
t=—1 dh
P(2,-4) —— =20 cm/min.
dt
Sol.8 A
Sol.11 B
Jx + 4y =3 P(4,1) )
y= §x3—2ax2+ 2x+5
ot oy |
24x 2\/§ dx Y oxe—dax+2
dx
d
dy =— \/2 = - makes an acute angle that means v always
dx X 2 dx
p
- dy
positive or equals to zero —— >0
y dx
Ler 2x*—4ax+22>0
D<O0
1 16a2-4(2)(2)<0
- | — = 2
=1Ty2| F 2 a’-1<0
-1<a<1
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Page # 3

Sol.12

D

4-2y=1+ —
X y 2
—+ ==1 =b —x/a
a b y=he
1
dy — —x/a y= 11 - 5
x at 2
y y y L x=5
Z=_L 41 _ZegxXaz_ = === = =
b b a © 2
b 1
=—=x+b exa=1 QG.-3)
y a X 2
X, =0 P(2,1)
y,=b 3
Point (0, b) PQ=>45
Sol.13 B 2
Sol.15 B
X _— -n n
y*=4a(x +asin —) y=a"x
Let point P (h, k) Y g
dx
X —ny n-
2yy =4a [1+ cos—j Ly =Inat—"x"""y|
a = 1-n n-14l-n n
[nat-"x""Tatmn x|
slope should be equal to zero =[na?-2 x|
X 2n-1=0
cos — =-1 n=1/2
a
point will lie on the curves also Sol.16 B
. h . h X2+ pxy?=-2 ; Xy —y3=2
2 — _ o
k?2=4a(h + asin a) sin a 0 32 + P(y2 + 2xyy’) = 0 ; 6xy + 3x%y" — 3y%y' = 0
k?=4ah = y? = 4ax 2 5
m—’—3x +py M=y = 2xy
Sol.14 D 1TV T T oy 2TV T T 52 g2
X = sec’ y =cot t m, xm,=—
dx dy 2 2
e 2sec’ttant e = —cosec? t (3x“ +py“) L (6xy)
—2pxy (3x? - 3y?)
dy cosec’t ) X
dx ~  2sec?ttant 3 (XT+pyT)
p (3x2 —3y2)
cot? t 1 ,
===  =_ p = -3 only possible
3
2tant 2tan”t
d 1 Sol.17 B
XYoo= P(2, 1)
dx 2 x2 yz
: a2 Tpr 7t
att=— X, =sec’? — =2
4 Xy = €2
2x 2yy' 0 ‘=0
a5 — 5 = =+ =
y, = cot I a? b2 Y xy, y
4 m=y=-=
2 X
1= L 2 Sy X
y=1=-5 (=2 e m=y'= 5
2y—-2=—x+2 x=1+tan?t mxm. =—1
1 1 2
2y+x=4 X:l+y_2 ﬁﬁx(_ﬂj_ 1
az Y1 X1)
Let Q(Xl, yl) b2 = a2
Solve tangent with curve equation =a
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Page #4 TANGENT & NORMAL
Sol.18 B Moo =Y,
a 2 2
y= E (ex/a + e—x/a) P(Xl’ yl) t2 + t1t2 + tl — Et
(tz +tl) 21
dy _a lex/a_le—x/a L =-2
dx 2\a a t
p 1
t, ~ 2
dy 1 (exlla B e—xlla)
dx ~ 2 tana _
tanp "~
—v . 2
Ly =Y, V1+m Sol.21 A
V = nr?h
_ a  xa -x,/a \/1+1 exlla_efxlla 2
5 (€ +e ) 4( ) av . dh
a / jay & / / dt "7 d
ax LN - E (exl a _e*Xl a) E (exl a +e*X1 a) dh i dv/dt ) l / .
yZ=axL,
quantity = a Sol.22 B
Sol.19 A Yo 2x=920
y= X2 —5x+6 . d—y — 4=
y=(x-2) (x-3) k /f X+ 2 gy 270
d_y:2X_5 AN dy _ 2-2x| _2-2x
dx RN dx 2 o M
mlzﬂ __ 2-2x, =
dx [p X, =
1+y?-2-3=
_ W g
M= dx | y, =+2
Two points (1, 2) and (1, -2)
o= |2 ‘_1_1 Sol.23 B
tan 6 = = = :
1+mym; 1-1 Subtangent = Subnormal
e _ T LST = LSN
= y
Sol.20 B m?=1
y2 = X3
Let P(t2 t%) y1V1+m?
2yy' = 3x2 L=1"""n :yl\/E
. 3x2
y' = _y = ﬁyl = /2 ordinate
3 tf 3 Sol.24 B
y'P—E—Etl x=a (b +sinB) y=a(l-cos0)

tano tl
tanp ~ ty
3.3 2 2
_bhotr (-t) (" + 4t +h7)
T gt (tp —ty) (tp + )

M., = Slope of tangent at point p

dy  asinb

dx a(l+coso)

X
xlza(§+1j
Ly =Y, V1+m?
L,= J2a

=1 => m=1

0=2
2

y,=a
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TANGENT & NORMAL Page #5
Sol.25 B Y'l,=0
NG 11
3x+4y=c ?:x+y atPtangenty—E:—E x=1) ...(1)
3 atQtangent y—-1=0= y=1 ..(2)
y= 3. ¢ @ g, V' Intarsection of (1) & (2)
4 4 2 1 1
c =3x, +4y, y' =2x3 -1 E:_E(x_”
3 60 3 X—1=-1
= - - — 31 =—- —
2 32 X' =1=-7 X =0
12 2x*= - POI (0, 1)
RAYY 1
32 X, =5 Sol.28 A
. Xny =a"
unique value of ¢ Xy + X7yl = 0
4
X1 n-
Yy, = — —X _ X
1 2 1 y - _ Xn
U
T 32727 32 __ Y
y X
Sol.26 B Equation of tangent
= x? =x-2
' e Y-y, = S (x=x)
dy =2X| =2X; S 5 ' B ’
dx D my =-1 at x-axis y=0 X =X-X, = X=2X,
% =1 at y-axis m=0 y=2y
1
1
(= Lpltl Areaof A= 2 (2x,) (2y,)
12 2 4
=2 XY,
1
y1 = Z an
. =2X " n
equation of normal X
1 1 =2a"x,-"
Y- =~ X_E 1-n=0 = n=1
4y—1=-4x+2 Sol.29 B
4y_+ Ax=3 (1) Intersection point V2= X+ X2
y=Xx-2 @) curve passes through origin (0, 0)
11 5 If we want to drawn the tangent at (0, 0)
Q E, —g y2 = x2
y=x and y = —X
Sol.27 E’zy_ oy Sol.30 A
= —_ — 12 _ . =12 _
Xy=1-y Xx=t-1 py=t2—t
X2y = xy dx dy _
X2y —xy =0 a -2 ar A
xy(x—1)=0
xy=0 & x=1 = y=1/2 dy _2t-1 dy 0 9 _
x=0 =y=1 POl P(1, 1/2) dx 2t dx dy
y=0 0=1 notpossible Q(0, 1)
X2y =1- y —2t =0
2xy + Xy = -y’ 2t-1
. —xy|  —2m@2) 1 t=0
T 1ex? 1+1 2
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