Section1

7 marks
Attempt Questions 1-7
Allow about 12 miautes for this section

Use the multiple-choice answer sheet for Questions 1-7.
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HALF YEARLY EXAMINATION

Mot to scale

The value of @ in the above diagram is:

(A) 9 ® 1 © 12 ) 126

"2 In the diagram, ZCAD = 114° and ZACB = 52° DE is a siraight line. AG bisects
ZCAR, :

Mathematics

1] E
What is the value of £AGB?
(a) 33° ®) 52° © 62° (D) 85°
General Instructions Total Marks — 67
s Reading time —5 minufes : '3 Which graph best represents y = x% + 2x + 17
& Working time — 2 hours Section 1| . ' ) ’
s Write using blueorblackpen =~ - A . @') ¥
Black pen is preferred 7 marks : : -
"« Board-approved calculators may be used J* Atlempt questions 1-7 ’ /
s A table of standard integrals is provided ]+ Allow about 12 minutes for this seetion ]
at the back of this paper a x N

s In Questions 8-11, show relevant ' (©) . )

mathematical reasoning and/or ooy ¥
calculations * 60 marks '
*  Atlempt questions 8-11

s Allow about | hour and 48 minutes for e ] B
this seetion ‘




Lhy

What is the solution o the equation logg(x+1) =4 ? Section II
’ - - 60 marks
(4 11 (B) 81 © 80 o 1z Attempt Questions 8-11
- - ) " Allow about 1 hour and 48 minutes for this section

Which equation represents the line parallel to 2x — 3y = 8, passing through the point Answer each question in the appropriate writing booklet, Extra writing booklets are available.

1,2)? ] : : : :
. , In Questtons 8-11, your responses should include relevant mathematical redsoning and/or

(A) 3x+4+2y—-1=0 : ®) 3x+2y—~8=10 - calculations, .

© 2x—3y-8=0 ) 2x—3y+4=0.

Question 8 {15 marks) Use the Writing Booklet.

The correct solutions to the equation 2sin?x -1 =0for-m < x S ware
{a)  Diiferentiate 5};-

"’ 3x R 3x Sk m
&y 7 . ® AT . : .
S o ®  Find [ -2
L AL 2:+1)F
© I3 @ £he” G
) (c) Find fcos’zf dx
For th = f(x), which of the followi i ' . :
orthe enrve y, f(x), which of the (;, owing statements is correct? (d) The perimeter of the sector AOB is 15cm, Calculate the size of angle AGB,

correct to the nearest degree.

(8} In the diagram, ABCD is a thombus where £/ DAC = 54° and D( is produced
toT. ’

(A Ffoo>0atAand f'x)<0atB

M) fy<OatAand f'(x)<0atB

(C) foy>0atAand f'(x)>0at B- ) ;
O Ffeo<OatAand f'()>0atB '

. Copy the diagram into your booklet.
@) What is the value of ZDABY

(i)  What is the vatue of ZBC'L}"?

End of Section I
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The parabola y = x* — 4x and the line y = x + 6 intersect at the points 4 and
B.

y= x%—4x -

(i Find the x-coordinate of the points A and B.

(i)  Calculate the area enclosed by the parabola y = x? — 4x and the line
y=x+6

End of Question 8
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Question 9 (15 marks) Use the Writing Booklet.

(@ ()  Write down the exact value of tan 2x when x = %

(i)  Give the exact value of [¢sec? 2x dx
o

cos(%—s)

sin{x+g)

(b)

Simplify the expression

(¢)  Consider the curve y = 2x% + 3x% —12x — 9
(i} Find the coordinates of any staticnary points and determine their nature.
(ify ~ Show that a point of inflexion exists and state its coordinates.

(iii)  Sketch the curve y = f(x) in the domain —3 < x < 3, showing the
y-intercept. '

(iv)  For what values of x, in the domain given in part (iii), is the curve both
increasing and concave down?

(v}  Write'down the minimum value for y = £(x) in the interval -3 < x < 3,

End of Question 9
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Question 10 (15 marks) Use the Writing Booklet. _ © Quesfion 11 (15 marks) Use the Writing Booklet.

(®) (8} (i)  Differentiate 2Zxe™™
(i)  Hence find f, xe *dx
(b The regidn bounded by the curve y = 1 + x? and the x-axis between x = 0
and x = 3 is rotate about the x-axis to form a solid. Find the volume of the
, HOTT0SCALE solid.
PR and QS are straight lines intersecting at a point A. Also P§ = QR, 0 " ABCD ts & thombus with 2cm side.s.
ZPSA= ZQRA=80° Z£PAQ = 120°and ZPQA=x. o
) P and Q are poinfs on AC and AB respectively such that CP = AQ = x em.
(i} Copy the diagram inio your booklet. ZLDAP =8 (where ¢ < 8 < -E) and @ is constant.
(ii) ~ Prove that APSA is congiuient to AQRA ’ 3 . Let the shaded area PDAQ be equal to § cm?.
B (1) i—Icnce, prove that APAQ is isosceles and find the value of x. 3 -
) Find the value/s of m 'required for the line ¥ = mx — 12 to be a tangent to the 3

parabola ¥ = 2x% —x — 10

“ {¢) Inthe diagram below AB]]XY||DC.

() Show that § = 3':2“—_51 {(4cos 0 —x)(2 -I-_x)

i) 1f§—i = 0, find x in terms of 8.

. . S - 43S .

(i)  Copy the diagram into your booklet 3 (i}  Find - in terms of 8

(i)  Prove that AAXE is similar to ACXD : o 2 (tv)  Supposs that 8 = -g—, show that S attains its maximum value when
L . PC _ ¥3-1 '

(%) K XB=12cm,XC = 30cm, BY = 8cm and YC = 24cm, find the 3 : i 2

length of AX and DX, giving reasons. .
(iv). Hence,find AB: DC 1 - \
End of Question 10 , End of paper
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