
Differentiate each of the following.

1. y = x6.

2. y = x2 + 2x3.

3. y = lnx +
√

x.

4. T = 13q2 + 7q.

5. y = 6x
3

2 − 1√
x
.

6. y = 64

3x3 .

7. A = p
6

4
− 4p + 3

p2 .

8. The curveC is given by the functionf(x) and passes
through the pointP (2, 5). We know that, forC,

f ′(x) = 9x2 − 12x + 2.

(a) Findf(x).

(b) Verify that the pointQ(5, 241) lies onC.

(c) Find the gradient ofC at the pointx = 3.

(d) Find the equation of the tangent toC atx = 3 in the
form y = mx + c.

(e) Find the equation of the normal atP .
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9. The curveS is given by the functionf(x) and passes
through the pointP (2, 0). We know that, forS,

f ′(x) = 4x − 1.

(a) Findf(x).

(b) Find the co–ordinates of the other pointQ for which
S intersects thex–axis.

(c) Calculate the gradient ofS atP andQ.

(d) Find the co–ordinates of the pointR for which the
gradient is zero. Hence, using information about the
pointsP , Q andR, sketchS.

(e) Find the equation of the tangent toS at P in the
form y = mx + c.

10. The curveC is given by

f(x) = x3 +
3

x
+ 2

√
x + 2.

(a) Find the gradient ofC at the pointP , wherex = 4.

(b) Find the equation of the tangent toC at P in the
form y = mx + c.

11. The curve passing throughP (−3, 0) and given by the
equationy = (x + A)(Ax + B) has

dy

dx
= 2(3x + 5).

(a) FindA andB.

(b) Find thex co–ordinate of the pointQ that intersects
thex–axis.

(c) Find the equation of the tangent toy atQ in the form
y = mx + c.
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