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MATHEMATICS DEPARTMENT

Year 12 Methods - Test Number 1 - 2017

ALL SAINTS’ Differentiation of Exponential and
COLLEGE Trigonometric Functions
Resource Free
L~
Name: ( SoLuTed SX __ Teacher:
Time Allowed: 20 minutes

Instructions: You are NOT allowed any Calculators or notes.

You will be supplied with a formula sheet.

d
1. Find =2 for
dx

16¢e"
a) y: 485x
-4 ' -y
V\=4€« - D> 4 = —)6e - "I__é_ N4
U U ' 641.

b) y = 2sin*(e*)

\d iz Lcos (2}‘). 2_&‘21.
= 4o’ cos (QLWB

U

v
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c) y=3x’* [simplify your answer]

V(}' - 37\}- 22,“'4' 61&@1* //
= byl by o

= é?‘c“ (7'~4' 13 /

d) y=3z tan(l+e)?

=0 Y/

[3,3,3,3 = 12 Marks]

2. Find the equation of the tangent to the curve defined by h = (e*)(e' + 1)* at the
point (0,4).

bz o2 (e®y 2e55 1)

(v

4t %
e +2.%41e
4t L 3
= L'=4'e, +é¢}+l,e}'
\/\“ﬂu\ E.‘: O
L)~. 4444\-1

< 12 SV

N
NZ mMmu+t <
X c o)+ <
> c=4 W
Henge e,q,,ML\LA of ‘l"a-h?o\]l? 18"

ld = |Zxt 4 \/\/

[6 Marks]
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MATHEMATICS DEPARTMENT

. Year 12 Methods - Test Number 1 - 2017
ALL SAINTS’ Differentiation of Exponential and

COLLEGE Trigonometric Functions
Resource Rich
Name: SOLUT\°N3 Teacher:
Marks: 26
Time Allowed: 25 minutes

Instructions: You are allowed a ClassPad and 1 page of notes (both sides).

You will be supplied with a formula sheet.

1) It is known that the amount of a dangerous ‘recreational drug’ (in mg) left unabsorbed in the
bloodstream after t hours is given by

U = 100¢0.5¢

a) Show that the rate of change of U with respect to time is proportional to the amount of the
drug remaining.

Y313
"L___A.al:: -0-09 X 100e \/

dk
= ”ani u /
Howe 2 s popebeak o 4 7/

b) Find the time taken for 90% of the initial amount of the drug to be absorbed by the
bloodstream. Give your answer to the nearest hour.

10 = \O()(,—CNMc /
So\./:wj) é\w E = 4605 l\w

Hener 4 hove
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¢) Find an expression that describes the amount of the drug absorbed by the bloodstream after
t hours.

-0'oSt
Amovn* @\‘OCL‘,& - ]OO‘- ‘OO{,OO /

[3,2,1 = 6 Marks]

2) a) The normal to a given curve at a point is defined as the perpendicular to the tangent at that

X

point. Find the equation of the normal to the curve y = at the point where x = 1.

éﬂ _ (7.—1)@”4— ej’/
dn L’L-u-)l
Whea w =\ ‘0 s d»__g v L2 /
dn

|
G-—a:lw:\" GF f“?o'(l"(»)\“' = = 2e

Uswe) L‘a "()y) = (20

———
.'/ o = “" ef * 2_

b) y= x+1isatangent to the curve y = ax + b sin x at the point (—;21+—§—). Find @ and b.
3 = ox+ LM 8

wwu"{)p-— 1+ T

= l""?: = a(%)'\'k /

™ T -

i& = okt (Hf{—f &.}V)w» V4

TCM?..L - (-—E) \‘\'E’r> O G\'\/u., o U’—"-—’\’)
Wb -I;-”ww'o \/ ‘/ [4,4 = 8 Marks]
) LW a = \ owd \)"’ }
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3) Fishermen monitored the growth of the population of sardines in a particular location over a 30
year period from 1985 when the population was estimated to be 2 000 000 . They found that the
population was continuously growing with the instantaneous rate of increase in the population

er year i always close to E
pery a y 20
a) Estimate the population of sardines at the end of the 30 year period.
L. oA
howe &P P
— = 0°035
ok
oot v/

=7 P = ?bc,

Wie~ £ = 20
008 (307

P = 2000000¢

2 £ 940 00D N4

—_— e

b) If this pattern of growth continues estimate the population of sardines in 2040.

T. 2040, Loss

Whe £ = &7

cos(sS
p =2 ood boD Rl

=~ 2\ 000 000 v/

[3,3 = 6 marks]
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4) The displacement, x cm, of a particle from a fixed point O, t seconds after it is released is

modelled by the equation x = -5 cos%t . Use a calculus method to determine:

a) The velocity of the particle after 2 seconds,

. TE k
é‘.-* = é:j’ Cun \/
&~ 4 Ta
Ab t=1
dr , ST v‘*(T'D
T ,
= ST ) \/
——  Cms
4
b) When during the interval 0 <¢ <8, the particle travels with a speed of 1 cms™ .
dx . ¥
ok
ST (o (T¥):
) Y%
> t=131%¢1,033

ls’mﬂ¥)~ B
5 =43, 1600W

Hemce 4 btuns:

b= 347,0-33,4:33,7-6)

**End of Test**
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