
®

 
ALLEN® AOD (Tangent & Normal) 

    
 

1

E 

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
A

IN
\J

ee
 M

ai
n-

20
21

_S
ub

je
ct

 T
op

ic
 P

D
F 

W
ith

 S
ol

ut
io

n\
M

at
he

m
at

ic
s\

En
g\

 A
O

D
 (T

an
ge

nt
 &

 N
or

m
al

) 

AOD (TANGENT & NORMAL) 

1. An angle of intersection of the curves, 

 and , a > b, is : 

 (1)  (2)  

 (3)  (4)  

2. If  the  curve  y  =  ax2 +  bx  +  c,  x  Î R, passes 

through the point (1,2) and the tangent line to 

this  curve  at  origin  is  y  =  x,  then  the  possible  

values of a, b, c are : 

 (1) a = , b = , c = 1 

 (2) a = l, b = 0, c= 1 

 (3) a = l, b = l, c = 0 

 (4) a = –1, b = l, c = l 

3. If  the  tangent  to  the  curve  y  =  x3 at the point 

P(t,  t3) meets the curve again at Q, then the 

ordinate of the point which divides PQ 

internally in the ratio 1 : 2 is : 

 (1) –2t3 (2) 0 (3) –t3 (4) 2t3 

4. If  the  curves  x  =  y4 and xy = k cut at right 

angles, then (4k)6 is equal to ______. 

5. If the normal to the curve 

 at  a  point  (a,b)  is  

parallel to the line x + 3y = –5, a > 1, then the 

value of |a + 6b| is equal to ________ . 
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SOLUTION 

1. Official Ans. by NTA (3) 

Sol.  , x2 + y2 = ab  

   

 Þ   …(1)  

 \ 2x1 + 2y1y' = 0  

 Þ    …(2)  

 Here (x1y1) is point of intersection of both curves 

 \  ,   

 \   

   

 
 

2. Official Ans. by NTA (3) 

Sol. a + b + c = 2  ...(1) 

 and   

  

 b = 1 

 Curve passes through origin 

 So, c = 0 

 and a = 1 

3. Official Ans. by NTA (1) 

Sol. Slope of tangent at P(t, t3) =  

 = (3x2)x=t = 3t2 

 So equation tangent at P(t, t3) :  

 y – t3 = 3t2(x – t) 

 for point of intersection with y = x3 

 x3 – t3 = 3t2x – 3t3 

 Þ (x – t)(x2 + xt + t2) = 3t2(x – t) 

 for  x ¹ t 

  x2 + xt + t2 = 3t2 

 Þ x2 + xt – 2t2 = 0  Þ (x – t)(x + 2t) = 0 

 So for Q : x = –2t, Q(–2t, –8t3) 

 ordinate of required point :  

4. Official Ans. by NTA (4) 

Sol. x = y4 xy = k 

 for intersection y5 = k  ...(1) 

 Also x = y4  

 Þ  Þ  

 for xy = k Þ  

 Þ   

 Þ   

 Q Curve cut orthogonally  

 Þ   

 Þ   

 \ from (1) y5 = k  

 Þ   

 Þ 4 = (4k)6 
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5. Official Ans. by NTA (406) 

Sol.  

  

 Slope of normal =  

 Þ  

 & a =  (rejected) 

 b = y(7) =  

  

 Þ  

 |a + 6b| = 406 
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