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3
8. The curve C has equation y = 3x2 — 32 .
X

(a) Find the equation of the tangent to C at the point where x = 4.

(b)  Find the equation of the normal to C at the point where x = 4.
(Haf 2005)

6. The curve C has equation

, 32
v\,‘:16ﬁ+7+2 _

(a) Find the value of ﬁ when x = 4.
.

(b)  Find the equation of the normal to C at the point where x = 4.

9. The straight line y = 2x + ¢ 1s a tangent to the curve y = X H6x+T.

(a) Determine the value of the constant c.

(b)  Find the coordinates of the point of contact of the tangent and the curve.

(Gaeaf 2006)

3. Find the equation of the normal to the curve y = 4x” — 7x + 2 at the point (2, 4).

(Haf 2006)

3. The curve C has equation y = x> — 4x + 7. The point A has coordinates (1, 4).
(a) Find the equation of the tangent to C at A.

(b)  Find the equation of the normal to C at the point A.

(Gaeaf 2007)

5. (a) Given thaty=2x"—5x+ 3, find dy from first principles.
dx

(b)  Find the equation of the normal to the curve y = 2x* — 5x + 3 at the point (2, 1).
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(Haf 2007)

4. (a) Find the equation of the tangent to the curve y= 176 +3x+2 atthe point (4,18). [5]
(b) Find the solution of the simultaneous equations y = x?+2x +4 and y=4x+7.
Interpret your results geometrically. [5]
(Gaeaf 2008)

3. The curve C has equation y = 2x° — 10x + 16. The point P has coordinates (3, 4) and lies on C.
Find the equation of the tangent to C at P. [4]

(Haf 2008)

3. The point P lies on the curve C with equation y = 3x? — 8x + 7. Given that the x-coordinate of
P 1s 2, find the equation of the normal to C at P. [6]

(Gaeaf 2009)

3. The curve C has equation y = x2 - 9x+ 13.

(a) The point P has coordinates (6, =5) and lies on C. Find the equation of the tangent to C at
P. (4]

(b) The point Q lies on C and is such that the gradient of the normal to C at Q is % .

Find the x-coordinate of Q. [3]

(Haf 2009)

3. The curve C has equation y = 2x + 6x + 7. The point P, whose x-coordinate is —1, lies on the curve
C. Find the equation of the tangent to C at . [5]

(Gaeaf 2010)

3. The curve C has equation y = x_62 + % —2 . The point P has coordinates (2, 3) and lies on C.

Find the equation of the normal to C at P. [6]

(Haf 2010)

3. The curve C has equation y = x? = 8x + 10.

(a) The point P has coordinates (3, —5) and lies on C. Find the equation of the normal to C
at P. [5]

(b)  The point Q lies on C and is such that the tangent to C at Q has equation
v=4x+c,

where ¢ is a constant. Find the coordinates of Q and the value of c. 4]



(Gaeaf 2011)

8. The curve C has equation y = x> — 6x + 7.

(a) The point P, whose x-coordinate is 5, lies on the curve C. Find the equation of the
tangent to C at P. [35]

The line L has equation y= 1 x - 2.
2

(b) (1) Find the coordinates of the two points of intersection of C and L.

(1)  Verify that L is in fact the normal to C at one of these points of intersection. [§]

(Haf 2011)

3. The curve C has equation y = 3x>—9x + 1. The point P, whose x-coordinate is 2, lies on the
curve C. Find the equation of the tangent to C at P. [5]

(Gaeaf 2012)

3. The curve Chasequation ¥y = 2x> — 8x + 13. The point P, whose x-coordinate is 3, lies on the
curve C. Find the equation of the normal to C at P. [6]

(Haf 2012)

3. The curve Chas equation y =2x% —11x + 13.

(@) The point P has coordinates (2, —1) and lies on C. Find the equation of the tangent to C
at P. [4]

(b) The point Q lies on C and is such that the gradient of the normal to C at Q is —é )

Find the x-coordinate of Q. [3]

(Gaeaf 2013)

3. The curve C has equation y = 3x2— 14x + 13. The point P, whose x-coordinate is 3, lies on the
curve C. Find the equation of the tangent to C at P. [5]

(Haf 2013)

3. The curve C has equation y =2x?— 10x + 7.

(a) The point P has coordinates (3, —5) and lies on C. Find the equation of the normal to C
at P. [5]

(b)  The point Q lies on C and is such that the tangent to C at Q is parallel to the x-axis. Find
the x-coordinate of Q. [2]



(Gaeaf 2014)

3. The curve C has equation y = TO +2x2 —11. The point P has coordinates (2, 7) and lies on C.

Find the equation of the normal to C at P. [6]

(Haf 2014)

3. The curve C has equation y = x? - 8x + 14.

(@ The point P has coordinates (6, 2) and lies on the curve C. Find the equation of the
normal to C at P. [5]

(b) The point Q lies on C and is such that the tangent to C at Q has equation
y=2x+ec,

where ¢ is a constant. Find the coordinates of Q and the value of c. [4]

(Haf 2015)

3. The curve C has equation y = x3— x2—13x + 18.
(@) The point P, whose x-coordinate is 2, lies on C. Find the equation of the normal to C at
P. [6]

(b) The point Q, whose x-coordinate is «, lies on C and is such that the tangentto C at Q is
parallel to the line with equation y = —8x + 7.

Find the possible values of a. [3]
(Haf 2016)
3. The curve C has equation y = 1—%+7x—6 . The point P, whose x-coordinate is 2, lies on C.
Find the equation of the tangen’t toCatP. [6]
(Haf 2017)
3. The curve C has equation y= %xz —4x—-10.

(a) The point P has coordinates (6, —7) and lies on the curve C. Find the equation of the
tangent to C at P. [4]

(b) The point Q lies on C and is such that the gradient of the normal to C at Q is —2.
Find the x—coordinate of Q. [3]



(Haf 2018)

3. The curve C has equation y = x2 — 6x + 7. The point P, whose x-coordinate is 2, lies on C.

(a) Show that the equation of the normalto CatPis y= %x— 2. [6]
(b) The normal to C at P intersects C again at the point Q. Find the coordinates of Q. [4]

(Haf 2019)

3. The curve C has equation y = x2 + 7x + 14.

(@) The point P has coordinates (-1, 8) and lies on the curve C. Find the equation of the
normalto C at P. [5]

(b) The point Q lies on C and is such that the tangent to C at Q has equation
y==-3x+g¢,

where ¢ is a constant. Find the coordinates of Q and the value of c. [4]



