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Section A: Compulsory Questions

Sub-Section [4.1.1]: Find an Antiderivative Function

Question 1
Evaluate each of the following integrals:

a. [(Bx*— 4x+1)dx

b. [(sinx + cos x) dx

C. f(ex + %) dx, where x > 0.
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d. f(sec’x— 3)dx

e. f(% + 5x3) dx, where x < 0.

f. [(4e* — sinx)dx
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Question 2
Evaluate each of the following integrals using the reverse chain rule.

a. [(Bx+4)°dx

b. [cos(2x —m) dx

c. [e5 7dx

d. [sec?(4x) dx
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1 1
e. [—— dx,wherex > -.
3x-1 3

1 5
f. [ dx, where x < =.
—2x+5 2

Question 3 ))}

For each of the following, the derivative f'(x) is given, and the function f passes through a specific point. Find
the rule for f(x).

a. f'(x)=4x3+1,and f(1) = 6.
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b. f'(x) =sin(2x),and f () = 0.

C. f'() =—and f(0) = 2, withx > —4.

Question 4 Tech-Active.

Find £ (x) if f'(x) = 3x + 9x +~and f(1) = 6 and x > 0.

Space for Personal Notes

MM34 [4.1] - Antidifferentiation - Homework ‘ 6




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Sub-Section [4.1.2]: Evaluate Definite Integrals

Question 5

Evaluate the following definite integrals:

a. f13(2x +5) dx

)

b. f:sin(x) dx

. f12(3x2 + 4x) dx
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1 1
b=

d. dx

e. [izsec?(3x)dx

f. ff(x2+2x+1) dx
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Question 6

Evaluate each of the following definite integrals:

a. fol(Zx +1)3 dx

b. f;n cos(3x — m) dx

c. [izsec?(4x)dx

d. fol e?**1dx
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e. foz L dx

3x+1

Question 7

Evaluate the following definite integrals:

loge(2) 2x _ 3
a [, 4e T dx

V) )
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2 6x+5
b, [P gy
1 (3x2+5x+1)2

HINT: What is the derivative of L?
f(x)

el

c J# Gcos (2x + g) + %secz(x + n)) dx
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Question 8 Tech-Active.

Evaluate the following definite integral using technology:
T

7}
f sin?(x) cos (x) dx
0
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Sub-Section [4.1.3]: Apply Integral Properties to Tackle Integration @
Questions

Question 9 )

Evaluate the following integrals given that:

[ dx =6and [ f(x) dx = 5

a. [} f(x)dx

b. f: 3f(x) — 2dx

. f242f(x) + x dx
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Question 10

Evaluate the following integrals given that:

J7g(x) dx =7and [ g(x) dx = 4

a. ff g(x)dx

b. fls 5g9(x) —4dx

. f13 2g(x) + 3x dx
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Question 11

Given that:

ffg(x) dx = 6 and f:g(x) dx = —3

Evaluate the following integrals:

a. fzg 29 G) dx

V) )

b. f17 2g(x) +1dx

C. f:Zg(x —5)dx
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Sub-Section: The ‘Final Boss' [

Question 12
Let f(x) = 2e* + cos(2x), and let F(x) be an antiderivative of f(x).

a. Giventhat F(0) = 5, find an explicit expression for F(x).

b. Hence, evaluate fologea)f(x) dx.

Let g be a function such that:
3
f g(x)dx =12
0

c. Evaluate f;’%g (g) dx.
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Sub-Section[4.1.1]: Find an Antiderivative Function @

Question 13

Evaluate the following:

a. f%dx

b. [x*+3x—9dx

c. [(2+e™+x™+7) dxwherex < 0.
X

d. [(t—6)*dt

. J (2cos (x) + 4sin (x)) dx

@D
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f. [ (3x —sec?(x))dx

Question 14

Find an antiderivative of the following functions:

a. (3x+1)°

sec?(4x — 2)

134

d. sin(—2x+3)

(7x — 4)2

®
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3 3
f. ——wherex > —=,
2x+3 2

Question 15

a. Given f'(x) = 4x3 — 2x + 7, and f(1) = 10, find f(x).

V) )

b. Given f'(x) = =", and £(0) = 2, find f (x) for x > —=.
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c. Given f'(x) = 6e3*, and f(0) = 4, find f(x).

Question 16 Tech-Active.

10
(3x—4)2

Find y in terms of x if % = 6(2x + 1)? — andy = 5 when x = 1.
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Sub-Section [4.1.2]: Solve Definite Integrals

Question 17

Evaluate the following:

a. f01 (3x2 + 2x) dx

)

b. [} (Vx +3x) dx

c. [J (x*+1)dx
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d. fle %dx

e. [ sin(9) do
2

f. [7 (x+1) dx
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Question 18
Evaluate the following:

T 2 i
a. f04 sec (x)2+sm (x) dx

b. f:Tﬂ (6sin(2w) — 10cos(w)) dw

c. [ (10x*+10)dx
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d. fog sin (2 (9 +%)) dae

e. J& cos(26)d6

f. J, sin(40)do

Space for Personal Notes

MM34 [4.1] - Antidifferentiation - Homework

€




(S0ONTOUREDUCATION

VCE Methods % Questions? Message +61 440 138 726

Question 19

a. Evaluate ff (2x3—i) dx.

V) )

b. Evaluate fol 4 2%+ gy,

c. Evaluate [> (sin(3x) + 4 cos(x)) dx.
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Question 20 Tech-Active.

Evaluate [, 3(4x + x*)(10x? — 2) dx.
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Sub-Section [4.1.3]: Apply Integral Properties to Tackle Integration
Questions

Question 21
Let f(x) = g'(x) and h(x) = k’(x), where g(x) = (x? + 1)* and k(x) = sin(x?).
Find:

a. [ f(x)dx

)

b. [ f(x)+h(x)dx

c. [3h(x)dx
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Question 22

Suppose ff f(x)dx =2 and ff g(x) dx = 7. Evaluate the following integrals:

a. ff (5f(x)+3g(x))dx

b. [ (6-2f())dx

c. [ (2f(x)+10g(x)+3)dx
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Question 23 ))}

Suppose it is known that ff f(x)dx =-3 andfz5 f(x) dx = 4.

a. Evaluate flz f(x) dx.

b. Hence, evaluate [ (3 — 4f(x)) dx

c. Evaluate le f(x) dx.
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Question 24 Tech-Active.

Find [} f(3x + 1) dx giventhat [ f(x) dx = 5.
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