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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

Question 1

a. Area = 2f0n sin3(x) dx

2 marks
b. Area =2 [ sin?(x)sin(x) dx = Area =2 [ (1 — cos?(x)) sin(x) dx
Let cos(x) =u
u _
oo sm(ai)1
Area = Zfl —(1—u?) du
Area = 2 f_ll(l —u?) du
_ u?l 1
Area = 2 [u —?] 1
Area = 2((1 —g) - (—1+§)) = 2(2 —g) =§ 5q units
4 marks
Question 2
a. xcos(2x) =0
x =0,cos(2x) =0
x=0,2x=23
2’ 2
T 37
X =VU,—-,—
4 4
(0,0),(3,0) and (3”, 0)
2 marks
31
b. Area'—.f4XCOS(ZX)dX-—J; XCOS(ZX)dx-+~ﬁnxcos(2x)dx
[ x cos(2x) dx
Let u = x and % = cos(2x)
du -1 and v = sin(2x)
dx 2 .
[ x cos(2x) dx = xs”;(zx) — fsngx) dx
[ x cos(2x) dx = x sin(2x) cosin)
311
Area = [x sin(2x) n cos(Zx)] [x su;(Zx) n cos(Zx)] + [x SlI;(Zx) N cos(zx)] 21
4
4—
T 1 3t w 1, 3@
Area—g—r(‘?‘g)*(ﬂ?) =
4 marks

C. Slgnedarea—g——+(—3?”—g)+(_+3_”)=O
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2 marks
Question 3
a.
y
'
3n
4
T
(05) 3
T
4
— X
i 1 2
% (1,0)
2 marks
b. y =arccos(x) - x = cos(y)
V =m [2(cos(y))* dy
_ T[J-Og(HCOZS(Zy))d
in(2y)] =
_ y | sin(y)] =
T [2 T 4 ] (2)
Vs
= (%)
77'.2
vy
4 marks
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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

Question 4

2
Arclength=f04\/1+(%\/1+x) dx

Arc length = f: %+§dx

Arc length = E X 4(2 + E)gl g = 2(24_ 1)% —

Question 5

a.ngﬁz—DaMyzzﬁ

dx 4 8t d
EZE(Zt):? and d—jt]:‘l-t
dy _ 4t 3

ax T3

b. Zy1=25y=3%42
4 2 2

2
Surface area = 2w foly ’1 + (Z—i) dx
Surface area = 21 fol (37x+ 2) ’1 + %dx

_ 213 _ 1 (3x
Surface area = =—m [ (7 + 2) dx

2
Surface area = V13m [T + Zx] (1)

Surface area = V13m G + 2) = llzﬁn

3x

e -o-2E

4 marks

2 marks

4 marks

END OF KEY TOPIC TEST SOLUTIONS
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