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TRINITY COLLEGE

Year 12 Mathematics Specialist 3/4
Test 4 2022

Weighting: 7%

Scientific Calculator Assumed

Integration
. 5 -
STUDENT’S NAME Scluhons [ rPrRESSER ]
DATE: Monday 25 July TIME: 50 minutes MARKS: 50
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Special Items: Three Scientific calculators, notes on one side of a single A4 page (these notes to be handed in

with this assessment)

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (6 marks)

Using the given substitutions or otherwise, determine the following integrals
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2. (11 marks)

) 3cos x — 4sin x . . | f'x) o,
(a) Determmef 3sinx + 405 x dx using the integral: f f“_—(x) dx=1In [f(x)] +c¢ [1]

/a«b

//\/ BsnX + Yo 2 / + C

A\

For the equation sin x = a(3sin x + 4cos x) + b(3cos x — 4sin x).

(b)

two simultaneous equations can be formed. Given that one of the equations is :
[3]

@
3a — 4b = 1. Determine a second equation and solve for a and b.
Eéf’a,a&?é—’:(? lf{) = 3 —!
3a 45 =1 44 = -
25
Ezéa.-l*’l’ézo h = -4
— 25"
- o — Kb = 3
/2~ epn
=) 25a. = 5 s
- 3
= Zs s b

hence, using (b)(1), show that: [3]

sin x _3 1_&(3cosx~4sinx)‘
3sinx +4cosx 25 3\ 3sinx + 4cos x

%./35.53( +4/101) /E?{(}(u;x - ¥sA J{)
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o H

sin x 1 4
(c) Hence, show fo sy - Acos s dx = 50( 3t + 8 ln(3)} [4]
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(8 marks)

2
Consider the following graphs of the functions y = %‘i , Y= % (x—2) and y=x- 2.
Determine y
(a) The coordinates of the points A, B and C. [3]

é" :}/%:") = x=1,y4

O = '3y

So /4:.(/} 3/7,>

c

B ;(2/0> j’l.n.f /A
®

, /A
C = (0,"2> U—mf

v C

(b) An integral, or a combination of integrals that will give the area of the shaded region.
(Do not evaluate) | 7 a [2]

4 _ S
y . }}%d;{ + };(7‘2) oly _ fx-z./fx
o
!
2 L, X © v ot e
0; At = 7 t J :;(3"2) A+ z S - Aan
1

(©) The exact area of the shaded region. [3]

Aria

I

2
5+L + %J(x'Z) &/‘7{’
!
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(6 marks)

1

2
Using the substitution x = sin? 6, show that f
0

-
-

i\

I

25/”/0c¢

258 cn @ O

2 d6

1—x

Sin L ©@
28R 0 oo oS

¥ =
che =

v/ 5oan/arb;/> ﬁf é

v sud
v ot Qsiaxeas X

v Su\w/) /:.6 /f';j M‘i]

tsiato = (-l

Vv /A"é 74&&

v osub boya 0/6(/1/:’/)
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5. (12 marks)

(a) Determine the exact area of the finite region enclosed by the line y = 4x and the curve
2 _
. y° = 16x. gt ) [4]
AAJ' l:fél« —
Vinlusee Y Arfa = f j{? — éfit A
/ eApevnIo” 0
!
. . y
/ lA!fJ“‘A‘" = 5 4/34 ¢ - (bc, 0/1
160 = 16 3 /
; L/ [ 32: % 73 _ ll.j
=7 wilx -1) =0 7 o
- 2.
= z2& 0 & ) - _% Unt /}
(b) Determine the exact volume generated when this region is rotated completely about
1) the x-axis [4]
!
l/,L = 7 f [bx = lbn YA S expronn o
? i v ('\.—lf v"j
s [ S J
= / 2T ? J o »/ 5;15
- - A _ ! S oant
= w7 [(z-3)-(o 0)]
- 7 - J
- % Ua 117[5
(i)  the y-axis [4]
4 p !
2
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6. (7 marks)

(2) Using the substitution © = sin x, show thatf _ﬂst dx =f du 5 [3]
3+cos”x 4—u
= 7 - X U= si
K L = ; olx "X
-2
2+(1- 5% ) i = oy x o

= 5‘%6@ e Al
o w/é v sud

j AM S /40»{:/1/9\
= —
Y-u”
7
(b) Hence, using partial fractions, show thatf --——9—9—5—%—— dx = 1 In 3 [4]
03 +cos x 4
/
® = % w=! éf’a'” "“i—" = ,—}—4—-. -f"‘f""
' ° /7—*“)(1-«) 2400 2 -4
X >0 , wu =0 !
= ) / . 060\ =5 / = /}[z,h)fﬁ(zﬁh)
Do (2r)(2-u) wer =y 104
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= J.J / !
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4
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