UNIT 3 & 4 MATHEMATICAL METHODS
DIFFERENTIATION TECHNIQUES
MULTIPLE CHOICE QUESTIONS

Instructions for Section 1

Choose the response that is correct for the question.
A correct answer scores 1, an incorrect answer scores 0.
Marks will not be deducted for incorrect answers. You should attempt every question.

No marks will be given if more than one answer is completed for any question.

QUESTION 1

Let y =sin(log,[ f (cx)]) where ¢ is a positive integer. % is given by

A.  cos(log,[f(cx)])
5 () cos(log, [ f (cx)])

f (cx)
f'(cx)
“ os(f(e)
5 ) cos(log,[ f (cx)])
' f(cx)
- cos(log, [ f (cx)])
' f'(cx)
QUESTION 2

(x—a)® +2,
bx + cosx, x>0

The function with rule f(x) :{ is differentiable for all values of X if
a=0 and b=1

a=1 and b=-3

a=1 and b=3

a=-1 and b=-3

a=-1 and b=3

mo O w>»
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QUESTION 3
The curve with equation y = ax® +bx has a gradient of 4 at the point (1, 2).
The values of a and b are

A. a=-4 and b=2
B. a=2 and b=0
C. a=1and b=1
D. a=-4 and b=6
E. a=0 and b=2
QUESTION 4

For the function, y = x"e**™", ne R*, the gradient of the tangent at the point (1, e*")
is equal to

A e¥’

B. 4e’

C. (n=D(n+3)e*"
D. (n+3)e*"

E. (n+1)e*"
QUESTION 5

Let f(x) and g(x) be functions such that f(0)=4, f'(0)=1, g(0)=—4 and g'(0) =5.

If h(x) = % then the value of h'(0) is equal to

A 2

2

B. 5

6

D. 1
Eo-2
2
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QUESTION 6

Let g(x) be a function such that g(1) =4 and g'(1) =9. If f(x)=/g(X), then the value of
f'(1) is equal to

A 2
4
B. 2
c 1
2
p. 1
6
E. 3
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SOLUTIONS

QUESTION 1 Answer is D

Chain rule: Let u= f(cx)

— % =cf'(cx) and y= Sin(|09e U)

ﬂ:ﬂ.%:ﬂ.cf'(cx)
dx du dx du
. ., dy
Use the Chain rule to find a: Let w=log,u
d 1 .
—=— and y=sinw
du wu
dy _dy dw _ cosw-l _ cos(log, u) cos(log,[ f (cx)])
du dw du u u f(cx)
Therefore dy _ cos(log, [ (cx)]) o "(cx) = ccos(log,[ f (cx)]) f'(cx)
dx f (cx) f(cx)
QUESTION 2 Answer is C
f (X) requires a ‘join’ at x =0: (0—a)* +2 =b(0) + cos(0)
=-a’+2=1
=a’=1
=a=1
_9)? <
£1(x) = 3(x _a) ,  X<0
b —sinx, x>0
f'(X) requires a ‘join’ at x =0: 3(0-a)?* =b—sin(0)
=3a’=Db
Substitute a=1: b=3
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QUESTION 3 Answer is B

ﬂ =2ax+b
dx
: dy
Substitute d—=4 when x =1: 4=2a+b e (1)
X
Substitute (1, 2) into y =ax® +bx: 2=a+b . (2)

Solve equations (1) and (2) simultaneously: a=2 and b=0

QUESTION 4 Answer is D

nA3x-n

y=x"e

d _
y — an lesx n +3Xne3x n

dx
=x"'e¥"(n+3)
: 3-n dy _qn-1,3-n
At the point, (1, e ),& =1""e""(n+3)

=(n+3)e*"

QUESTION 5 Answer is A

Quotient rule: h*(x) = 3= ()g(x)

[f (T
(o)=Y ©f0O)-1'©90) _G)A4)-M(4) _24_3
[f(O)F [4]? 16 2
QUESTION 6 Answer is A

Let y = f(X) and use the chain rule:
Let w=g(X). Then y =/w = w2

dy _dy dw_1

L
R TR LA CRE R ACI R Sl
1

f'(l)zgf RS

When x =1: x9:%

A
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