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Limits and Derivatives
Standard difficulty - 20 questions - 40 marks - Time: 36 minutes

Name: Date: Score: /40

Show your working for Sections B and C. Answers are on the last page — try every question first!

Section A — Choose the correct answer 8 x 1 = 8 marks
1. lim (x — 3) (3x? + x + 3) equals:
(a) -33 (b) 34 (c) 27 (d) 33
2. lim (x — 4) (x® - 4096) + (x — 4) equals:
(a) 4,096 (b) 24,576 (c) 6,144 (d) 5,120
3. lim (x — 0) (sin 2x + sin 2x) equals:
(@2 (b) 3 ()0 (d) 1
4. The derivative of 4x* — 4x3 - x2 - 3x - 2 is:
(@) 16x3 - 12x2 - 2x -5 (b) 16x3 - 12x2 - 2x - 3
(c) 4x®-4x?>-x-3 (d) 20x3 - 12x? - 2x - 3
5. lim (x — 0) (sin x)/x equals:
(a) it does not exist (b)O
(c) 1 (d) =
6. Iff(x) =—4x3 + 3x? + 4x + 4, then f'(1) is:
()2 (b) 7 (c) -2 (d) -1
7.  The derivative of =3 sin x — cos x — X% is:
(a) -3 cos x + sin x — 5x* (b) 3 cos x + sin x — 5x*
(c) -3 cos x - sin x — 5x* (d) -3 cos x + sin x — x*

8. Assertion (A): The derivative of x8 is x’.
Reason (R): For any positive integer n, the derivative of x is nxn™1.

(a) Both Aand R are true, and R is the correct explanation of A.
(b) Both A and R are true, but R is not the correct explanation of A.
(c) Ais true, but R is false.

(d) Ais false, but R is true.

Section B — Short answer 8 x 2 =16 marks

9. Evaluate lim (x — 3) (x> - 5x + 6) + (x — 3).

10. Evaluate lim (x — 3) (x3 - 27) + (x - 3).
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11. Evaluate lim (x — 0) (sin 4x + 3x) + x.

12. Find the derivative of 5x° = 6x* + 4x3 + 2x? - x.

13. Find the derivative of (-2x — 3)(x? + 1) using the product rule.

14. Find the derivative of (—6x + 2) + (3x + 2).

15. Find the derivative of f(x) = 4x? + x + 8 from first principles, and hence find f/(3).

16. Differentiate x® cos x.

Section C — Word problems 4 x 4 =16 marks

17. Evaluate: (a) lim (x — 4) (x® = 4,096) + (x — 4); (b) lim (x — 0) (sin 3x) + (sin 4x); (c) lim (x — =1) (x2 = 1)
= (x+ 1),

18. f(x) =—x+ 1 for x < -3 and f(x) = 4x + 16 for x =2 -3. Find the left-hand and right-hand limits at x = -3.
Does lim (x — =3) f(x) exist?

19. For f(x) = -2x3 + 1, find f(x), f(3) and f(0). What is the slope of the tangent to the graph at x = 3?
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20. Find the derivative of f(x) = 1 + (x + 1) from first principles.

Want another sheet on this chapter? In the Ambiful Worksheets app every sheet is new, with its
LI-Tr-M=wwh answer key, and your child never gets the same question twice.
=E'.-’-:I'I'..:"l!.r1 Scan the code to get the free app, or open worksheets.ambiful.com/get
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Answer

(d) 33

(c) 6,144

(d)1

(b) 16x3 - 12x2 - 2x - 3
(c) 1

(c) -2

(a) =3 cos x + sin x - 5x*

(d) A is false, but R is true.

1

27

7

25x* = 24x3 + 12x2% + 4x - 1
-6x2 - 6x - 2

-18 + (3x + 2)2

f(x) = 8x + 1; f(3) = 25

6x5 cos x - x5 sin x

(a) 6,144; (b) 3/4; (c) -2

LHL = 4, RHL = 4; yes, the limit is 4

f(x) = -6x; f'(3) = -54; f'(0) = 0; the

slope is —54

fi(x) =-1+ (x +1)2

Working

substitute directly

nan =6 x 45

use lim (sin 8)/6 = 1

d/dx xn = nxn~!

X in radians

f(x) = -12x% + 6x + 4

(sin x)' = cos X, (cos x)" = —sin x

Ais false: d/dx xn = nxn~" with n = 8. R is true.
factorise: (x = 3)(x — 2); cancel and put x =3

lim (x» — an)/(x —a) =nar™! = 3 x 32
sin4x+x—4;3x+x=3

differentiate term by term

u'v+uv' = -2(x% + 1) + (-2x - 3)(2x)

(u'v = UV )V? = [-6(3x + 2) = 3(-6x + 2)] + (3x + 2)?
[fx+h)-f(x)) +h=8x+1+4h —->8x+1ash—0
product rule

(€ x2=r2=(x-r)(x+T)

put x = =3 in each expression

M(x+h+1) -1 x+1)]+h=-1+[x+h+1)(x+1)] - -1/(x+ 1)
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