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Applications of Algebra and Calculus Assessment Standard 1.1

1 The Binomial Theorem gives,
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Bx +2)° =243x" + 810x* + 1080x> + 720x° + 240x + 32
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3 6, 20, 34,...;a = 6,d = 14.
a) u, = a+ @n - 1)d
u, = 6 + (40 - 1).14

= u, = 552

b) S g Qa + (n — Dd)

S = 4—20 2(6) + (40 — 1).14)

= S, = 11160

4 12, 84, 588,...;a =12, r = 7.
a) u, = ar""!
w, = 12.77°"

= u, = 1411788

b) Sn:a(l—r)
1-r

_ 7

s, = 120 -7
1 -7

= §, = 1647084
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6

a5 (5

k=1 k=1

= i(Sk—4) =5 ik}—4{il}

k=1 k=1 k=1

= Z Sk —-4) =5 %.12(12 + 1)) - 4(12)

= Z Sk —4) = 30(13) — 48

= Z(Sk—4) = 342

k=1

P(n) : Z 8r = 4n(n + 1)

Base Case :
1

LHS =Z8r=8.1=8
r=1

RHS = 4.1.0+1) = 8

As 8 =8, LHS = RHS = P() is true

Inductive Step :

k
Assume P (k) is true for some k € N, i.e. Z 8r =
r=1

4k (k + 1)
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k + 1

Required To Prove : Z 8r = 4k + Dk + 2)

im = {2&} + 8k + 1

k + 1

4k(k +1) + 8(k +1)

y
[
)

= 8r = 4k + 1)(k + 2);hence P(k) truie = P(k + 1) true

As P(1) is true and P (k) true = P(k + 1) true,
the PMI implies that P (n) is true Vn e N
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2 —
8 f(x)=x+3x3 B e R:ix %3
x—

a) Vertical asymptote : x = 3

b)

x—-3 x4+ 3x - 14

x* - 3x
6x — 14
6x — 18
4
4
) =x+6+ =g + ;
x—3 x—3

g (x) # 0 = non - vertical asymptote

Non - vertical asymptote : y = x + 6
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8 ¥ = cos ix

Y y = |Scos2x

10 y=f(x)=5x> - x
f(x) =15x* - 1
= 7 (x) = 30x
ForaPOL f"(x) =0 = 30x =0 = x =0

If x isjust smaller than 0, f”(x) < O (f is concave down); if x is just bigger
than 0, f”(x) > O (f is concave up).

As there is a change in concavity at x = 0, f hasaPOlat x = 0
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300¢
H v = 4t + 9
a(t) = v'()
300 (4t + 9) — 43001
a(t) = >
4r +9)
Ly - 20
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a(2) = 2700 :
42 +9
2700 _
= a@ = - (= 9.34) ms

12 y =+ 1+ sin3x

*3
V== y? dx
o0
*3
V== (I + sin3x) dx
[ V]

T

3
X - — cos3x}

0

= V== (E—lcosnj — n(O—lcost
3 3 3
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= V= %(n+ 2) units >
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