Differentiation - Set 2

TMUA practice questions by topic. Specification MM6.1-MM6.3, MM8.5. 10 questions.

Each question has one correct answer. No calculator. Answers and worked solutions are in the separate solutions PDF.
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1 Find the minimum value of x + —for x > 0.
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2 Find the sum of the y-coordinates of the stationary points of the curve y = 2x* — 9x? + 12x — 3.
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3 Given flx) = x? —6xtforx> 0, find the value of x at which f has its minimum.
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4 Which of the following statements about f(x) = x> — 3x idare true?
| fisincreasing for al x > 1.

Il f hasalocal maximum at x = —1.
[ fix)> —2foral rea x.

A none of them
B I only

C Il only

D [11 only

E [ and Il only
F [ and I11 only
G [l and Il only
H [, Iand Il

5 fx) isapolynomial with f/(x) = (x —2)’(x + 1). Which of the followi ng istrue?
f haslocal minimaat x=—1and x=2

f has no turning points

f hasalocal minimum at x = —1 and no turning point at x = 2

f hasalocal maximum at x = —1 and alocal minimum at x =2
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f hasaloca minimum at x =—1 and alocal maximum at x =2

6  Thevolumeof acuboid with asquare base of side x is V=4x? — x> for 0 < x < 4. Find the
maximum volume.
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7 The tangent to y = x* at the point (a, a*), where a # 0, meets the curve again at the point with x
-coordinate
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8 Which of the following statements is/are true for every function f that has a derivative at every real

number?
| If f'(a)=0 then f hasamaximum or aminimum at x = a.
Il If f hasalocal minimum at x = a then f (a) = 0.
1 If £(x)> 0 for al x, then £(3) > f(2).

A none of them

B | only

C Il only

D [l only

E | and 11 only

F I and 111 only

G [1and I11 only

H [, 11and 111

9 Let f beapolynomial. P:'f (x) >0 for al real x'. Q: 'f(x) = 0 has exactly one real root'. Which one
of the following is true?

P is necessary and sufficient for Q.

B P is necessary but not sufficient for Q.
C Pissufficient but not necessary for Q.
D P is neither necessary nor sufficient for Q.
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10  Thefunction f has f (x) = (x — 1)(x — 3)*. Which of the following statements i/are true?
| f hasalocal minimum at x = 1.
Il f hasalocal maximum at x = 3.
11 fisincreasing for al x> 1.

A none of them
B I only

C Il only

D [11 only

E [ and Il only
F [ and I11 only
G [l and Il only
H [, Iand Il
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