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DIRECTIONS TO CANDIDATES

* Attempt ALL questions.

* All necessary working should be shown in every question. Marks may be deducted for
careless or badly arranged work.

» Board-approved calculators may be used.

e Start each question on a new page.




SECTION 1(Multiple Choice — 5 marks)

For questions 1 to 5, fill in the circle corresponding to the correct answer on your answer
sheet.

1. Ifthe graph of g(x) has the following properties:
@ g'(x)=01if x=-3,1and 4

(i) g'(x)<0ifx<-3 and 1<x<4

(ifi) g '(x) > O for all other x

Then the graph of g(x) could be

(a) ©

(B) (D)

B 3

L A

5 5
2. Evaluate j(f(x) + 1)dx, given that Jf(x)dx =6.
1 1

(A) 16 (B)10 (©) 11 D) 19



3. The graph of f'(x) shown below indicates that the graph of f(x) has

Yi

ws;\j/:},\ S

(A) A tuming point at x =2 and x=—4.

(B) A turning point at x = 2 and point of inflexion at x = ~4 .
(C) A tuming point at x = —4 and point of inflexion at x = 2.
(D) Two points of inflexion at x = —4and x = 2.
4. The area between the curve, the x — axis and the lines x = -3 and x =4
is equal to

Ji

LA
_ 0 2 X
¥=fx}
@A) [ f()dx © | f(x)dx+ff(x>dx
®) [ fG)dx+ [ f(x)dx ®) [ f(x)dx—ff(x)dx

5. An antiderivative or a primitive of 2(3x+4)™ is

A) —-—Z:—(?:x-!-ﬁi)'a © —%('S»x+4)"3

(B) —%(3x+4)'3 +5 D) —%(3x+4)“5




Question 6 (13 marks) Marks
(a) Determine the values of x for which y = x* —5x* +3x+2 is decreasing. 3
(b) Show that the curve y = -—ﬁ—f has no stationary points. 2

x ——
(¢} Find f'(x) and f"'(x) if f(x}=+1-3x 4
(d) For what values of x is the curve f(x) = 2x* —7x* —5x+4 concave up? 4

Question 7 (18 marks)

(a) Sketch the graph of f'(x} (on separate sheet provided in the answer booklet) 4

AV
Cv=f(x)

X
(b) For the curve y = 6x* - 2x°, find:
(D) the coordinates of the turning points and determine their nature. 4
(ii) the coordinates of the point of inflexion. 3

(i) Sketch the curve showing the turning points, the point of inflexion and
the points where the curve meets the x - axis. 5

(iv) Determine the absolute maximum and minimum values of f(x) for

-1<x<4, 2



Question 8 (16 marks)
(a) The point (2,-1) is a point of inflexion on the curve y =x*+ax’ +bx+3. Find
the valuesof a and 5. 4

(b) Evaluate the following: 12

® [(x-2)(x-5) dx (ﬁ)j[x%—x%}h

4x' - x

dx

4 l
@) [@x+3)" dr @) | .

Question 9 (10 marks)

(a) The diagram represents a conical water Tower. The radius of the cone is »

and the height 4. The volume of the cone is given by ¥ = -%—m’zh . Itis given that

2r +h =60.

() Show that the volume (¥) of the cone is ¥ = 20> —-{j—;r r. 2

(if) Find the maximum volume of the cone. 4

dzy

(b) At any point (x, y) on a curve, P
x

=12x+4 6. Find the equation of the curve if it

passes through the point (—1,-2) and the gradient of the tangent at this pointis 1. 4



Question 10 (15 marks)

(a) Find the area bounded by the curve y = x* —4x and the x- axis. 5

(b) Find the area bounded by the curve y =+/x+1, the y — axis and the lines y =1 and
y=3. 4

X

i
al
v

(¢) The graphs of y =x—-5 and y = x* —5x intersect at the points (5,0)and 4, as shown

in the diagram.

(i) Find the coordinates of 4. 2

(ii)  Find the area of the shaded region bounded by y =x~5 and y =x* —5x. 4



Question 11 (10 marks)

(a) Find the volume of the solid generated when the section of the line y = %

between x =1 and x =4 is rotated about the x — axis.

Y& =X

3 Y 2.

. i E ; g K
o (4]

(b) Find the volume generated when the area bounded by the curve
y =9—x*for x>0, the y —axis and the line y =3 is rotated about the

y —axis.

(¢) (@) Differentiate (x* ~1)°.

(ii) Hence find [2x* (x* -1)°dx.




Question 12 (13 marks)

(a) The table shows points on a continuous curve y = f(x). Use the Trapezoidal Rule

4
to find the approximate value of I f(x)dx correct to three decimal places. 3
3

x 3 3.2 3.4 3.6 3.8 4

¥ 7.19 7.62 8.41 3.74 9.26 9.78

2
(b) Evaluate _[

s

! 5 dx by Simpson’s rule and by taking five function values.

Write the answer correct to three decimal places. 5

(c¢) Find the volume of the solid formed when the area between y = 4 and
X

y =5—x is rotated about the x-axis. 5

END OF EXAMINATION
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