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READ THESE INSTRUCTIONS FIRST

INSTRUCTIONS TO CANDIDATES

1.  Answer all the questions. - i
Write your answers and working on separate answer paper provided.
3. Wriite your name, register number and class on each separate sheet of paper that you use

and fasten the sheets together with the string provided. Do not staple your answer sheets
together.

4.  Give non-exact-numerical answers correct to 3 mgmﬁcant ﬁgures or 1 decimal place in the
case of angles in degrees, unless a different level of accuracy is specified in the question

INFORMATION FOR CANDIDATES

1.  The number of marks is given in brackets [ ] at the end of each question or part question.
2. The total number of marks for this paper is 60.
3.  Electronic calculators may be used, where appropriate.
4.  You are reminded of the need for clear presentation in your answers.
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3(a)
(b)

4(a)
(b)

The diagram shows the circular cross-section of a
tunnel. The circle has centre O and radius »
metres, MN represents the horizontal road
surface. P is the mid-point of MN and Q is a point
on the circmn-f'er_ence such that QOP is a straight
line: MN = PO = 8 metres.

(i) E;(press OP in terms of r. 1]

.Gi) Explainwhy ZOPM=90°>. [].-

(iii) Form an‘equation in r and solve it to
find the value of r. 121

Factorise completely 3ac —2bd + 66c—ad .

Express the following as a single fraction in 1ts simplest form:

4 11y 3

2x + 3y + 6x2 + Txy — 32 + y—3x

GiVCI] that x—3 = P 6x + 7 » EXPIess p in terms of x in the simplesl form.
Sthth' 2- 2—“ L vi to 2 decimal pl
olve ihe cquation Z , SIVINEZ YOUr answers 1o ccima aces.
x+ 1 xz— 1 & EY P

The equation of a circle is x*+ * + 4x — 8y = 29. Determine the radius and the
coordinates of the centre. A tangent 1o the circle passes through the point (5, 28).

Find the distance between this point and the point of contact of the tangent with

the circle.

In the figure shown, ZAPC = ZAQB =90°.
OP=20cm, OB=30cm and OC= 6 cm.

() Name any two triangles that are
geometrically similar to AQOC.

B (i) Calculate the length of OQ in cm.

12)
2]

2]

14

3]

[4}

[6]



6

8(2)

(b}

Solutions to this question by accurate drawing will not be accepted.

Y4 S - -In the diagram, PORS is a rectangle, P is the

P point (0, 9), @ is the point (2, 1)and R is (6, 2).
(1) Find the coordinates of S, [2]
(i) Calculate the area of the rectangle, [2]
(ii) A point Tlies on RQ produced such

R . that RQ: RT'= 1:3. Find the coordinates
0 of I . 2]
0 —>x

Solutions to this question by accurate drawing will not be accepted.

The coordinates of points 4, B and C are (-6,~1), (0, 2) and (8, %) respectively.

L is a line with equation 3x + 2y — 5 = 0. Find

) the value of k' if 4, B and C lie on the same straight line, i2}
(i)  the equation of the Iine through A and parallel to the Xx-axis, [1]
(iii)  the equation of the line through B and paralle] to the line Z, [2]
(iv)  the equation of the perpendicular bisector of 4B, in the general form

ax+ by + c=0, where a, b and ¢ are integers. [4]

\n. x(y—3) The figure shows parts of a straight line graph

2, 6) obtained by plotting values of x(y —3) against
’ those of y. The line passes through (2, 6) and
R (5,0).
s\ Y

Express y m terms of x. 4]

The variables x and y are related by the equation a(x+y—b) = bx%, where q and

b are constants. When the graph of x +y against % js drawn, a straight line is
obtained. This line passes through (9, 8) and has a gradient of % .

Determine the value of ¢ and of b, 15}
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9  Inthe diagram, O is the centre of the
circle. TP and TQ are tangents to the
circle at 4 and B respectively. BOE is
a straight line which is parallel to CD.
ZBOD = 144° and Z4DO =40°.

(a) Show that BD bisects ZODC.  [2]
(d) . Briefly explain why

ZAEB= /ADB. ' 1
(¢) Find (i) £BAD,
(i) £CBO,
(i) ZABC. 3)
(d) Explain clearly why AOAT is
congruent to AOBT, [3]

10 Bonus Question

2ab(a?+ c2~ b2+ 2ac)(b + ¢ — a) _ B3]
(c?—aZ— b2+ 2ab)(b+c+a)

Simplify

~ ~ ~ END OF PAPER ~ ~ ~
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AGOC is similar to APOB , APAC , AQAR (any two) .

As AQOC is similar to APORB,
Q9 _ 9% . gp 0._- 8

PO OB 20 30"
6
QO—';G—X 20 cm

=4 cm.

2(i)

OP=8—r.

2(8)

A straight line drawn from the centre of a circle to bisect a
chord, is perpendicular to the chord.

2(i)

In AOPM, by the Pythagoras® Theorem,
=4+ @8 -1)

=16+64-16r+7.
16r=8 = r=5.

3(2)

3ac -~ 2bd + 6bc— ad
a(3¢c—d)+2b(3c~d) OR 3c(at+2b)—d{a+2b)

l

I

3(b)

(3¢~ d)(a +2b) OR (a+2b)(3c-4d).

1- 4 11y 3
2x + 3y 6x% + 7xy - 3¥2 ¥—3x

4 11y 3
2x + 3y (Zx+ 3y»)(3x - y) T 3x- ¥

© 4(3x - y)+ 11y — 3(2x + 3Y)
B (2x+ 3¥)(3x— ¥)
12x — 4y + 11y — 6x~ 9y

(2x + 3y)(3x— y)

6x — 2y
(2x+ 3y)(3x - y)
_ 2
T 2x+ 3y

42)

x—3=Jp—6x+7 .
(x=3)Y=p-6x+7.
L—bx+9=p-—6x+7T.

p=x2+2.

Qn: ...pinterms of x ..,

1 X+2=p isNOT
" acceptable

4(b)

2 1
2 - = .
X+ 1 x2-1

25 -1D)=-2(x-1)=1.
2 ~2x-1=0
L = =22 JCP )
2(2)
- 23448
4

x=1.37 or -037.
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5 [P+ +4x—8y=29.

L+ax+4+y* —8y+16=29+4+16.
(x+2)"+(y—4)Y=49.

= centre=(-2,4)

and radius=7 units.

Distance from (5, 28) to (-2, 4)
=J(~2—-5)2 + (4—28)% units
=25 units .

Let the length of the tangent be [ .
P+7P=25.

Length of tangent = 24 units .

6() | LetS=(xs,ys).
x_g+2='“0+6, ys+1=9+2

Xs+ 2 0+6  yet1 942
OR === , —— =
2 2 2 2

. 5=(4,10).

6(if) | Area =.,f(0-2)2+ (9-1)? x /(2—-6)2+ (1—2)% sq units

=+/68 X v17 squnits

'=34 squnits .

0 26 4 0

=—1-
OR Area z|9 1 2 10 9

sq umts

= 34 sq units.

= —]0+4+60+36—18— 68| squnits

6(iii) | Let T'be (h, k).
By similar triangles,
h-2 2 k-1 _ 2

2-6 1’ 1-2 1
OR AdaptmfotoRQ:0T=1:2.
By the ratio theorem (internal division),

(1(h)+2(6) 1(k) + 2(2)
1+2 7 142

=2, 1.

OR  Adaptinfoto RT:TQ=3:2.
Ry the ratio theorem (external division),

7= (3(2) - 2(8) 3(1)—2(2))
3-2 *o3-2 .

T=(=6,-1)
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70)

k-2  Z+1 2+1
8—0  0+6 OR k-2=473

8-0)

_ 2 OR k+1=2%1

OR 8+6 0+6 D+6

(8+6) -

7(iD)

y=-1 ORy+1=0 .

(i)

Gradient = ——2—

- Equation: y= —Ez—x +2

OR
Let equationbe 3x+ 2y +a=0

Use (0, 2), a=—4.
. Equation: 3x+2y-4=0

7(v)

ey _f_a 1
Mid-point of 4B = ( 3, 2)
Gradient of L bisector =-2

y-o=-2x+3)
=_0y_5t
y= ‘2x 5 .

x2, rearrange, 4x+2y+ 11=0.

8(a)

. 6=0
Gradient = ppurate 2

Using (5., 0), 0 - =25 +e¢,

ORusing (2,6), 6=-2(2)+c,

giving . e=10.

Linear equation: x(y—3}=-2y+ 10
xy-3x+2y=10
yx+2)=3x+ 10

__ 3x+10

giVing x+2

8(b)

Using Y=mX+ ¢, wehave

=2+
c=2.

Thus ¥'=2X+2,

From alx+y-b)=bx,
x+y=—z-x2+b.

= b=2,

and Tzl—=-§-, giving a=3.




2014 Mid-Year Exams 4 _ Sec3IP-IM1

9(a) | £ZOBD=/0DB (base /s ofisos. A)
ZOBD= /ZBDC  (alt. Zs, CD//BOE).
- ZODB= £ZBDC

. BD bisects ZODC,

9(b) | Zs in the same segment

9c) | () £BAD=72°

(i) ZCBO=18°

(i) ZABC=104°

9(d) | In AQAT and AOBT, .
LOAT= /OBT=90° (tangent 1 radius)

or=0r (common line)

0A=0B (radii of the same circle) ~
o AOAT=AOBT (RHS)

10
Bonmus | 2ab(a?+ c?—b%+2ac)(b+c—a)
Qn (c2—a2— b2+ 2ab)(b + c + a)

2ab[a?+ 2ac + c?— b?)(b + ¢ — a)
[c2— (a2— 2ab+ b2)j(a+ b + )

_ 2ab [(a+c)*—b2)(b+c—~a)
[cZ— (a—b ) }(a+Db+C)

2ab (a+c+b)(a+c-b)(b+c—a)
(c+a—-b)(c—a+b)(a+b+c)

2ab (a+ b+c)(a-b+c)(—atb+c)
(a—b+c)(—atb+c)(a+b+c)

=2ab.
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