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1 What are the x-coordinates of the two stationary points to the curve y =5+3x —2x"?

2
(A) x=0,x=-3—
3
®B) x=0,x=§
8
© x=0,x=§
9
D) x=0,x=§

What are the x-coordinates of the two turning points to the curve
f(x)=x"—12x*+36x +10?

(A) x=-2,x=—6

B) x=2,x=6
) x=0,x=3
D) x=3x=4

Consider the function f(x)= 2x% — 6x-+1 inthe domain —2 <x <3. What are the
coordinates of its turning points and their nature?

(A) Maximum turning point at (1,—3) and minimum turning point at (-1,5)
(B) Maximum turning point at (-1,5) and‘minimum turning point at (1,-3)
(C) Maximum turning point at (-2,-3) anid minimum turning point at (3,37)
(D) Maximum turning point at (3,37) and minimum turning point at (~2,-3)

Consider the function defined by f(x) = x> —6x* + 9x +2 . What are the coordinates of
its stationary points and their nature?

(A) Maximum stationary point at (1,6) and minimum stationary point at (3,2)
(B) Maximum stationary point at (3,2) and minimum stationary point at (1, 6)
(C) Maximum stationary point at (6,1) and minimum stationary point at (2,3)

(D) Maximum stationary point at (2,3) and minimum stationary point at (6,1)
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What values of x is the curve f(x)=2x" +x? concave down?

1
&) x<—¢

1
(B) x> —*6—

©) x<-6
@) x>6

What is the equation of the tangent to the curve y = x* —5x at the point (I, ~4)?
(A) y=-3x-1

B) y=-3x-7

©) y=3x+7

D) y=3x-7

The line y =mx+b is a tangent to the curve y =x’ ~3x-+2 at the point (-2,0). What is
value of m and b?

(A) m=9 and b=-18
B) m=9and b=18
(C) m=12 and b=-18
(D) m=12 and b=18

What is the equation of the normal to the curve y= x2 - 4x at 1,-3)?
A) x+2y-7=0
B) x-2y-7=0
©) 2x-y-5=0
D) 2x+y+5=0

What is the equation of the normal to the curve y =x* —x—6 at (6,24)?
(A) x+11y-270=0

(B) x-11y+270=0

©) 1llx-y-42=0

D) 1lx+y+42=0
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10 The graph y = f(x) passes through the point (1,4) and f'(x)=3x*-2. » 14 Which of the following is the graph of f (x) = 2x* ~3x*?
Which of the following exptessions is f(x)? A) B)
(A) ¥ —2x 2 ot
®) 2x-1

© x*-2x+3 I/\ . /\l

D) X —2x+5 2 ! ! 2 2 N ] 3

11 What points on the curve y =x* —4x” +2x have a tangent parallel to the 2x+y =37 2 2}

2 92 k C ®)
(A) (‘g’"2—7) and (-2,-28) ©

2 92
B) (375 and 2-4) , '

2 4

(C) (E’"—Z_,]) and ('2’_28) 2 \/ T2 *

2 4
O G5 and (2,-4)

12 Consider the curve given by y = %x“‘ ~x* . What are the points of inflexion?
(A) only (0, 0)
®) (0 ad (-12)

© ©0adG-2)

® ©,0md -2

13 A can of soup is the shape of a closed cylinder with a height # cm and a radius 7 cm. The
volume of the can of soup is 400 cm®. What is the radius of the can if the surface area of
the metal used to make the can of soup is to be minimized?
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Solution

Criteria

. . dy
Station: oints —= =0
ary p e

9x* -8x* =0
(9-8x)=0
9

x=0, x==—
8

1 Mark: D

Turning points f'(x)=0

3x? -24x+36=0
2 3(x* —8x+12)=0
3(x-2)(x-6)=0
x=2,x=6

1 Mark: B

"furning points f'(x)=0
6x* -6=0
6(x+1(x-D=0
x=-1, x=1
Turning points are (—1,5) and (1,-3).
Sfx)=12x
At (1,—3), S'(1) =12 > 0, Minimum turning point at (1, —3)
At (-1,5), /(D) =-12 <0, Maximum turning point at (-15)

1 Mark: B

Stationary points f'(x) =0

3% —12x+9=0

3(x—D(x-3)=0

x=1x=3
Stationary points are (1, 6j and (3,2).
f(x)=6x-12
At (1,6), f"(1)=-6> 0, Maximum stationary point
At (3,2), /") =6< OA,AMinimum stationary point

1 Mark: A
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Concave down when f"(x) <0
['(x) =6x"+2x
fUx)=12x+2

12x+2<0

1 Mark: A

y=x*-5x At the point (1,~4) —gz=2x1—5=—3
x

Point slope formulay ~y, = m(x—x,)

y={(-#=-3(x-D
y=-3x~1

1 Mark: A

y=x-3x4+2 At the point (-2,0) %=3x(—2)2—3=9
%=3x2 -3
Point slope formulay — y, = m(x—x;)
y-0=9(x--2)
y=9x+18
Hence m=9 and b=18

1 Mark: B

y=x2~4x
é)i=2x—4
dx

At(-3) Dmoxi-d=-2
dx

Normal is perpendicular to the gradient of the tangent

mm, =~1, mx-2=-1, m =%

Equation of the normal at (1,-3)
Y=y =mx-x)

1
(-3 ==(x-1
y==H=26-D
2y+6=x-1
x=2y-7=0

1 Mark: B
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y=x'-%-6
.Ei;).}_:Zx—l
dx

At (6,24) Y —2x6-1=11
dx

Normal is perpendicular to the gradient of the tangent
1

mm, ==1, mxll=~1, m "

-| Equation of the normal at (6,24)

y-y=mlx-x)
1
~U = (x-6
¥ 11( )

11y—-264=—x+6
x+11y-270=0

1 Mark: A

10

fix)=3x"-2
fx)=x*-2x+c

Point (1,4) satisfies the function.
4= -2xl+corc=5 -

S fx) =% =2x+5

1 Mark: D

11

Gradient of line 2x+y=3 is -2
y=x —4x* +2x
dy

2 =3x? 4+ 8x42
dx

Parallel lines have equal gradients
3% +8x+2=-2
3x* +8x+4=0
Bx-2)(x-2)=0

Therefore x =§ and x=2

2 4
Points are (—,——) and (2,~4
n (3 27) (2,~4)

1 Mark: D
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12

2
Possible points of inflexion d—f =0 6x* —6x=0
6x(x-1)=0
x=0,x=1

Check for change in concavity

2
When x =-0.1then i{%= 6x-0.1x(-0.1-1)>0
ddx

2
When x = 0.1then d—z)i=6x0.1><(0.1—.1)<0
dx

2

When x =1.1then %:6x1.1x(l.1—1)>0

2

Hence (0, 0) and (1,~%) are points of inflexion.

1 Mark: C

13

V =nrth
400 = 7mrixh

=100
iy

SA =271 +27rh
400 , 800
+ ——

— =2nrr
r r

=271t +27r x

as4 =4zr -800r~"

Minimal S4 occurs when az[iA =0
- e

4zr —-800r =0 or 4r (7[ ~2$) =0
r

Hence » =0 (no can) or 7r—2932=0 r:sﬁ).q
-

a*s4

dr?

1600
r.‘!

2
At r= 3/202 d’54 >0 and is a minima
T dr

=47 +1600r7 =4z +

2

1 Mark: B

14

x
2 a1 \x/ 2
-1

1 Mark: D




