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Parametric gradients and tangent directions

6 questions | 12 marks

Equivalent correct methods earn the corresponding marks.
1. Find Z—;Vc for x=1>+1,y=3t, t nonzero. [2 marks]
Derivatives are 2r and 3.

Divide y rate by x rate.

Answer: 3

2. Find the tangent at 2 for x=t,y=1. [2 marks]
The point is (2, 8).
Gradient is 3t* = 12.

Answer: y—-8=12(x-2).

3. Find the tangent at 0 for (cost,sinf). [2 marks]
The point is (1,0).
The derivative is (0, 1), giving a vertical line.

Answer: x=1.
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4. Use a limit to find the tangent at 0 for x=1>,y=#*. [2 marks]
For nonzero ¢, & =7.
This tends to 0, giving a vertical tangent.

Answer: x=0.

5. Give a vector tangent equation at 1 for (z,#%,#%). [2 marks]
The pointis (1,1, 1).
The derivative there is (1,2, 3).

Answer: x=(1,1,1)+s(1,2,3).

6. Find the horizontal tangent of x=2t,y=¢>—4t. [2 marks]
& =21-4=0gives 2; &=2,
The corresponding point is (4, —4).

Answer: y=—4,
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