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Question 1

a. f(x) —ln(x + 4)
flx) =

x2+4
1 mark

b. f'(x)=0-x=0
(0,In(4))

' _ 2(x%+4)-2x(2x) _ —2x2+8
fr) = (x2+4)2 T (x2+4)2

fr)==>0
Hence (0, In(4)) is a point of local minimum.

3 marks

c. f"(x)=0-2x?>=8
x =42
(2,In(8)) and (—2,In(8))
2 marks

Question 2
sin?(x) + cos?(y) = %

2 sin(x) cos(x) + 2 cos(y) (—sin(y)) Z—i B

y2
T T
Sub (—,—)
. ndy
3d r_ndy
2><——2>< x\/— Y — 3 4dx
2 dx L

9
\/§dy_3 9 dy

1 XYY _2_

2 dx T 4 dx
dy(9 \/E) 3
2 _X2)Y=2_1

2 7
dy 9 2V3m 3w
ar |

—2\/_11 3—11
dx 41 T
dy  4n(3—m)

dx (9 —2v3n)

12—-4m
mT ==

9-2v3m
9-2\3m

T 12-4m

4 marks
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Question 3
2x%y + 3x = 2y
y=1—>2x2+3x—2=0—>(2x—1)(x+2):0—>x:%,_2
1
(3, 1) or (-2,1)

23 4 3 _
4xy + 2x dx+3—2dx

dy _ —3-4xy

dx ~ 2x2-2

o = 10 o S
T — 3 6

Equation of tangent at G, 1) is

10 1 10 2
y=1=2(x-3) >y =Fx-1
Equation of tangent at (—2,1) is

5 5,8
y=1=-(x+2)->y=-x+3

5 :
Solve y = ?x —2 and y = X +§ simultaneously

5 8 4
“Xt+-=—x—--oXx =<
67 3 3 3 3

Point of intersection (3,3794

5 marks
Question 4
a. V = Area X depth
%x nr? =mr?x2
~=2-a=4
1 mark
dar ar av
@r_1 495
gf‘ 47{; 19
— = X 9.5 = mm/minute
dt 41TX25 20001
2 marks
c. L snr
dar
1 mark
Question 5
a. f(x)=x2%e*
f'(x) = 2xe* + x?e* = e*(2x + x?)
fl(x)=0-2x+x>=0->x=0, x =2
Stationary points are (0,0) and (-2, 4e™2%)
2 marks
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b. f"(x) =e*Q2x+x%+2+2x) =e*(x?+4x + 2)
At (0,0),f"(x) =2>0
Hence (0, 0) is a point of local minimum.
At(=2,4e72),f"(x) = e 2(4—8+2) = -5 <0
Hence(—2, 4e~2) is a point of local maximum.
f (x) is strictly increasing on (—oo, —2) U (0, )
3 marks

c. f'(x)=e*(x*+4x+2)
f'f(x)=0->x*+4x+2=0
X = _4;5@ =212
Inflection points are

(—2+ V2, (6 - 4V2)e>"%) and (-2 - V2, (6 + 4V2)e > 7V?)

3 marks

Question 6
=14
fx) = s’ (%) 4
f (X) = \/Z X _x_z
x2
f’(x)=#4_16,x2—16>0—> x<—4 orx >4
f'(x) <0 whenx >0
Combined with the domain restriction this means that
f'(x) <0 whenx > 4

3 marks
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