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Calculus 1 Solutions

1) (i) 43 (i) 21x2 (iii) -x2 (iv) 1

2) (i)f(x)=10x+7 (i) g’(x) =6x*+8x +1 (iii) Z—z =8

3) y=28x+4is the equation of the line. The slope of the line is the derivative.
> D 8. 8 is the slope of the line.

dx
4) Product Rule:y = (4 + 3x?)(6x + 4x?)

Let u= (4 +3x?) and v = (6x + 4x?)

d dv du
—y=u*—+v*—

dx dx dx

du dv

— =6X — =6+ 8x
dx dx +

% = (4 + 3x)(6 + 8) + (6x + 4x?)(6X)
= =24+ 32x + 18x% + 24x3 + 36x% + 24x3
D =483+ 54C + 32x + 24

. . _(5+6%)
5) Quotient Rule:y = ez

Let u=(5+6x) and v = (2x?)

du av

—=6 — = 4x

dx dx

dy _ (vxdu)—(uxdv)

dx v2

N dy _ (2x%x6)—((5+6x)*4x)
dx (2x2)2
d 12x2-20x—24x?

o 3¥ _ 12x x—24x
dx 4x*
d -12x2-20

o &Y _ T1eX Telx
dx 4x*
dy -3x-5

5 —= (Divide above and below by 4x)
dx x3

6) Chainrule:y = (2 + 3x) * Find Z—z

u=v* v=(2+3x)

du dv

— =43 —=3

dv dx

d d d d
Q_au v Y 4p3 3
dx dv dx dx

4y 12(2+3x)3

dx

7) Chainrule:y = Cos(3x +5). Find Z—z

u = Cos(v) v=(3x+5)

du . dv _

= -Sin(v) ot

y 4, W A _Sin(v) * 3

dx  dv dx dx

ay _ ¢
== 3Sin(3x + 5)
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8) Find the following limits:

) x%+x-2 . x—1)(x+2 )
a) lim (—) = lim (w) =lim(x + 2) =1+2=3
x—1 x—-1 x—1 x—-1 x—1
3 2
: 2n?—3n+2 : 2——+— 2 1
b) lim (222 gim (g2 ) =2=1
n—oco \6Nn“+5n—-6/ n-ooo 6+E__2 6 3
n

9) Find the derivative of f(x) =5 — 2x by first principles.
= f(x+h)=5-2(x+ h) =5—2x—2h. (Subbing in x+h for x)

o flx+h)—f(x) _5-2x—-2h—(5-2x) _ —2h
h - h T h

=2

10)

(a) Differentiate the function 2x* —3x—6 with respect to x from first principles.

flx)=2x"-3x-6

Flx+m)— f(x)=4xh+2k" -3h
Mmf{ flx+ h}: - f{x}}

=0

= Limit,
=}

Flx+h)=2(x+h) =3(x+h) —6=2x" +4xh+2h" —3x-3h—6

[4xh+2h1—3h]

=4x-3

(b)
2x
f(-‘f]—m
Let u(x)=2x=u'(x)=2 and v(x)=x+2=1v(x)=1
2)(2})—
=G24
(x+2) (x+2)
. 1 4 1
flx)=—= T=—
4 (x+2)y 4
=16=(x+2)
=x+2=4 or x+2=—4 or X' +4x=12=0
=x=2o0r x=—6 (x=2)(x+6)=0
=x-2=0 or x+6=-0
=x=2 or x=-6
-12 4
f{—6}_m_3 and _f(2]_m_l
Points (—6,3) and (2,1)
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11)
(a)
flx+h)=flx)=(2x + Zh + 4)* = (2x + 4)° Scale 10D (0, 2, 5, &, 10)
Low Partial Credit
Iimfﬁ"‘ﬂ‘ffﬂ_ s any fxr +h)
h—0 h -
Mid Partial Credit
(2x+2h+ 4 - (22 + 4P oy o LRI (X)
lim * limit of
h—0 h h
High Partial Credit
4x* + Bhx + 4h% + 16x + 16k + 16
(x ; * ) (2x+2h+4)*—(2x+4)?
- lim —(4x? + 16x + 16) e limit af
k=D h h
MNotes:
2 omission of limit sign penalised
= lim M once only
e = By + hlﬁ answer not from 1 Principles
- merits 0 marks
(b)
i 1 Stale 15D (0, 4, 7,11, 15
Liys ¥ = x.5in— < ( )
{ii) x Low Pertial Credit
d'_y — sinl + 1 (cus l} (_ l]) » any correct differentiation
x x x x
d_y - sinl - lms l Mid Partial Credit
dx £ X X « product rule applied
dy =m© w™ =
—— = &in———cos—
dx o4 4 High Partial Credit
» correct differentiation
=(:15
Note: one penalty for calculator in wrong
mode
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12)
(k)
difg(x)) Scale 5€ (0, 3,4, 5)
i "
1 Low Partiol Credit:
m[ﬁ(-’f + 5] * Any correct differentiation
; 21 + fo(x) formulated
difa(s 6o
(o {4]] = 1; ) _ i High Partial Credit:
b adhrez 15w g
=0-37Z
Note:
OR Waork with f{x) % g(x) merits low partial
credit at most
flx) =In(3x* + 2)
glx)=(x=+5)
Flg(x)] = In[3{x + 5)* + 2]
=Inf3xt 4+ 30x + 77
Ve B+ 30
e T TR
=l Pl == 03719
Py M gt
= 0-372
13)
(a) Scale 5C(0, 2, 3, 5)
(iy | h(10)
= 0-001(10)% — 0-12(10)% + p(10) + 5 Low Partial Credit:
_ s h(10) with some relevant
=30 substitution
10p = 36 High Partial Credit:
p=36 = Equationinp

(a)
(ii) x |o|10|20]|30]|40

h(x)|5|30 (37 (32|21

h(x) |10| 5 (12| 21875

Scale 15D (0, 4, 8, 12, 15)

plots (which also need to be joined
appropriately for Full Credit)

Low Partial Credit:
* Anyone item correct

Mid Partial Credit:
e any 7 items correct

High Partial Credit:
e any 11 items correct

Full Credit —1:
* All items correct but points not
joined or joined incorrectly

appropriately joined
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(b) Scale 5C (0, 2, 3,5)
(i) h'(x) =0:003x%* - 0-24x + 36
Low Partial Credit:
s correct differentiation of 1 term
High Partial Credit:
e correct differentiation of 2 terms
(b) | h'(x) = 0-003x* — 0-24x + 3-6 Scale 10C (0, 3, 7, 10)
(ii)
h'(20) = 0-003(20)* — 0-24(20) + 36 | Low Partial Credit:
= 0, so [local] max/min at x = 20 o 0:003x* —0-24x+ 36
States h' =0, imil
h"(20) = 0-006(20) — 0-24 < 0, * Statesh'(x) =0, or similar
so local max High Partial Credit:
Also h(20) > h(0) and h(20) > h(75) ¢ Shows that h'(20) = 0, but no
OR further justification that it is the max
in the range [0, 75].
h'(x) = 0-003x% — 0-24x + 36
h'(20) = 0-003(20)% —0-24(20) + 36
= 0, so [local] max/min at x = 20
From graph, turning pointat x = 20is a
[local] max, and it is above the two
endpoints [0 and 75]
(b) h"(x) = 0-006x — 0-24 =0 Scale 5C (0, 2, 3, 5)
(i) 0-:006x = 0-24 Note: work presented in (b){iii) must involve
= 40 calculus, or be based on calculus from
- (b)(ii), to be awarded any credit.
h(40) = 0-001(40)* — 0-12(40)*
Low Partial Credit:
+3-6(40) +5 « Some correct differentiation of
= 21 [m] h'(x)
¢ h'"(x) indicated
High Partial Credit:
e x =40
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