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Name: ID No.: Date:

8 questions, 5 marks each — answer any 6 (best 6 count, ceiling 80). Show all working; an answer with no justification earns no marks.

Q1. Continuity at a point and on R.

2

(a) The function f is given by f(z) = Lx;(j for  # 3. How must f(3) be defined for f to be continuous at 37 Verify

with the three-part definition. ) [2 marks]
2r+a, <0

(b) Find the constants a,b for which g is continuous on R: g(z) = {22 +3, 0<x <2 [3 marks]

br—1, x=>2
[5 M]
Q2. Continuity on intervals and the Intermediate Value Theorem.

(a) Show that 2® — 3z + 1 = 0 has a root in (0,1) and another in (1,2). State exactly what the theorem needs. [2 marks]
(b) Is f(xz) = v4 — x2 continuous on [—2,2]? Justify the behaviour at both endpoints. [2 marks]
2

(¢) For h(z) = #_331—1—2’ classify the discontinuity at = 1 and at = = 2. [1 mark]
[5 M]

Q3. The derivative from the definition. Use the limit definition f'(z) = }ILILIB w (no differentiation rules).
(a) f(r) =2z +1: find f/(x) and the domain of f’. [3 marks]
(b) g(z) = %4_2: find ¢'(x). [2 marks]
[5 M]

Q4. Differentiability and continuity.
(a) Let f(z) = 2% for x <1 and f(z) =3z — 2 for z > 1. Is f continuous at 1? Compute the left and right derivatives and

decide if f'(1) exists. [2 marks]
(b) Find the constants a,b for which h(z) = 22 (x < 1), h(x) = ax + b (z > 1) is differentiable at 1. [2 marks]
(c) Show that y = /3 is continuous at 0 but not differentiable there. [1 mark]
[5 M]
Q5. Differentiation rules and tangent lines.
(a) Differentiate f(z) = (2 + 1)(y/x — 3z) for = > 0. [2 marks]
-3
(b) Find the equation of the tangent to g(x) = ;2:7_’_1 at z = 1. [2 marks]
(c) Find the points on y = 2% — 622 + 9z + 1 where the tangent is horizontal. [1 mark]
[5 M]
Q6. Rates of change. A particle moves along a line with position s(t) = 3 — 9t? + 24t metres, t > 0 seconds.
(a) Find its velocity and acceleration. [1 mark]
(b) When is it momentarily at rest? [1 mark]
(¢) Find the total distance travelled during 0 < ¢ < 5. [2 marks]
(d) At ¢t =1, is the particle speeding up or slowing down? Justify. [1 mark]
[5 M]
Q7. The chain rule.
d 2z +1\*
(a) Find ﬁ for y = 5;'_3 . [3 marks]
(b) Use the table to find (f o g)(1) and (go f)'(1). [2 marks]
x| fle) fl(x) g(x) g'(x)
1 5 -3 3 2
3 -1 4 1 -2
5 0 1 2 6
[5 M]
Q8. Implicit differentiation and rational exponents.
(a) Find the tangent to 2% + zy + y? = 7 at (2,1). [2 marks]
d
(b) If y = (22 + 5)3/2, find d—y at x = 2. [1 mark]
x
d? 25
(c) For 2% + y? = 25, show that d—x‘g =g [2 marks]

[5 M]



