Toric TEST - IB M ATHEMATICS: ANALYSIS AND APPROACHES

Calculus

Higher level

45 minutes

Instructions

e 7 questions, 40 marks, on SL 5.1 to 5.11 (HL: also AHL 5.12 to 5.17).
Answer in the spaces provided.

Total: 40 marks. Answer all questions.

A graphic display calculator is allowed. You need a clean copy of the
formula booklet.

Show your working: most marks go to the method, not to the final number.

Sit it in one go, timed. Then mark it with the mark scheme, honestly.

Name
Date

SO

Every question in this test is new, written by Pietro Meloni in the style of the current papers,
to check one topic of the syllabus under timed conditions. It is not IB material and not
endorsed by the IB.

Mark scheme and the other tests: scan the code
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1. Consider the function f (x) = x3 —4x2 + 6.

(a) Find f’(x). [1]

(b) Find the equation of the tangent to the graph of f at the point where x = 3. Give your answer
in the form y = mx + c. [3]

[3]

3. Consider the function h(x) = x* — 4x3, for x € R.

(a) Find the coordinates of the two stationary points of the graph of h. [3]

(b) Determine the nature of each stationary point. Justify your answers. [3]
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4. The gradient of a curve y = f(x) is given by f'(x) = 3x? — 6x + 2. The curve passes through the
point (3,6).

(a) Find f(x). [4]

(b) The curve and the x-axis enclose two regions. Find the exact value of the total area of the two
regions. [3]

5. A gardener makes an open-top planter in the shape of a cuboid from 5400 cm? of thin sheet
metal. The base of the planter is a rectangle measuring x cm by 2x cm, and the height of the planter
is h cm. The planter has no lid and all of the metal is used.

2
a) Show that the volume of the planter, V cm?, is given by V = 1800x — =x3. 3
p g y 3
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6. A curve has equation x> + xy + y?> = 7. The point Q(1,2) lies on the curve.

dy  2x+y
(a) Show that T Txray [3]

(b) Find the equation of the tangent to the curve at Q. Give your answer in the form ax + by = c,
wherea,b,c € Z. [2]

(b) The region R is enclosed by the curve y = VxInx, for x > 1, the x-axis and the line x = e. The
region R is rotated through 360° about the x-axis. Find the exact volume of the solid formed.

[2]
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