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3 a t = 1  ∴ x = 1,  y = 3 b t = 2  ∴ x = −3,  y = 0 
  d
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  grad = 2  grad = 1
2  

   ∴ y − 3 = 2(x − 1)          ∴ y − 0 = 1
2 (x + 3) 

    y = 2x + 1             y = 1
2 x + 3

2  
 
 c t = π3   ∴ x = 3 ,  y = −1 d t = 3  ∴ x = 0,  y = 4 
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  grad = 2 3   grad = −6 
   ∴ y + 1 = 2 3 (x − 3 )        ∴ y − 4 = −6(x − 0) 
    y = 2 3 x − 7            y = 4 − 6x 
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4 θ  = π3   ∴ x = 2,  y = 2 3       5  a d

d
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    = 2sec
tan

θ
θ

 = 2 cosec θ         b t = 2  ∴ x = 1
2 ,  y = 1

4  

 grad = 4
3

  ∴  grad of normal = − 3
4       grad = 1

4   ∴  grad of normal = −4 

 ∴ y − 2 3  = − 3
4 (x − 2)         ∴ y − 1

4  = −4(x − 1
2 ) 

   4y − 8 3  = − 3 x + 2 3          4y − 1 = −16x + 8 
   3 x + 4y = 10 3             16x + 4y − 9 = 0 
 
6 a d

d
x
t

 = 2 cos 2t         7  a d
d
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θ

 = −3 sin θ,  d
d
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θ

 = 4 cos θ 
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 = sin 2
2cos2

t
t

 = 1
2 tan 2t      at (3 cos α, 4 sin α),  θ  = α 

 b t = π6   ∴ x = 3
2 ,  y = 1

4          ∴  grad = − 4cos
3sin

α
α

 

   grad = 3
2              ∴ y − 4 sin α = − 4cos

3sin
α
α

(x − 3 cos α) 

   ∴ y − 1
4  = 3

2 (x − 3
2 )          3y sin α − 12 sin2 α = −4x cos α + 12 cos2 α 

    [ 3 x − 2y − 1 = 0 ]          3y sin α + 4x cos α = 12(cos2 α + sin2 α) 
                    3y sin α + 4x cos α = 12 
                   b at  ( 3

2− , 2 3 ), 
                    3 cos α  = 3

2−   ⇒  cos α  = 1
2−  

                    4 sin α  = 2 3   ⇒  sin α  = 3
2  

                    ∴ 3y × 3
2  + 4x × ( 1

2− ) = 12 

                     4x − 3 3 y + 24 = 0 
 
8 a x = 0 ⇒  t2 = 0   ⇒  t = 0    9  a d

d
x
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 = 2 sin θ,  d
d

y
θ

 = 3 cos θ 

   y = 0 ⇒  t(t − 2) = 0 ⇒  t = 0, 2      d
d
y
x
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d

y
θ

÷ d
d

x
θ

 = 3cos
2sin

θ
θ

  or  3
2 cot θ 

   ∴ (0, 0), (4, 0)           b i 3cos
2sin

θ
θ

 = 0  ∴ cos θ  = 0 

 b i d
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t

 = 2t − 2          θ  = π2 , 3π
2   ∴ (1, 3), (1, −3) 

    d
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2sin
θ
θ

 → ∞  ∴ sin θ  = 0 

    t = 
1
2x   ∴ d

d
y
x

 = 1 − 
1
2x−          θ  = 0, π  ∴ (−1, 0), (3, 0) 

   ii y = 
1
2x (

1
2x  − 2) = x − 

1
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    d
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 = 1 − 
1
2x−  
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10 a x = 0 ⇒ sin θ  = 0  ⇒  θ  = 0    11  a t = π4 ,  x = 1

2 ,  y = 1 

   y = 0 ⇒ sin 2θ  = 0 ⇒  θ  = 0, π2      d
d
x
t

 = 2 sin t cos t ,  d
d
y
t

 = sec2 t 

   ∴ (0, 0), (1, 0)            d
d
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x

 = d
d
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 = 
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2sin cos
t

t t
  = 1

2 sec3 t cosec t 

 b d
d

x
θ

 = cos θ,  d
d

y
θ

 = 2 cos 2θ        grad = 1
2 × ( 2 )3 × 2  = 2 

   d
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x
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÷ d
d

x
θ

 = 2cos2
cos

θ
θ

         ∴ y − 1 = 2(x − 1
2 ) 

   2cos2
cos

θ
θ

 = 0  ∴ cos 2θ  = 0         y = 2x 

   θ  = π4   ∴  y = 1           when x = 0, y = 0 
 c y = sin 2θ  = 2 sin θ cos θ         ∴ passes through origin 

   cos θ  = ± 21 sin θ−          b y2 = tan2 t = 
2

2
sin
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t
t

 = 
2

2
sin

1 sin
t

t−
 

   0 ≤ θ  ≤ π2   ∴ cos θ  = 21 sin θ−       ∴ y2 = 
1

x
x−

 

   ∴ y = 22 1x x−  

 
12 a t = 3,  x = 10

3 ,  y = 8
3  
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d
x
t

 = 1 − t−2,  d
d
y
t

 = 1 + t−2 
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   grad = 5
4  

   ∴ y − 8
3  = 5

4 (x − 10
3 ) 

    [ 5x − 4y − 6 = 0 ] 
  b sub. parametric eqns into tangent 
   5(t + 1

t
) − 4(t − 1

t
) − 6 = 0 

   5(t2 + 1) − 4(t2 − 1) − 6t = 0 
   t2 − 6t + 9 = 0 
   (t − 3)2 = 0 
   ∴ t = 3  (at P),  no other solutions 
        ∴ does not intersect again 
  c x2 = (t + 1

t
)2 = t2 + 2 + 2

1
t

  (1) 

   y2 = (t − 1
t

)2 = t2 − 2 + 2
1
t

  (2) 

    (1) − (2) ⇒   x2 − y2 = 4  [k = 4] 
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