SGS Yearly 2008 .................... Form V Mathematics

QUESTION ONE (Start a new writing booklet)

(a) Simplify V18 + /8.
(b) Solve 4z — 64 = 0.
(c) Factorise = + 3z — 28.

(d) Write down the derivative of x°.

(e) Write down the gradient of the line y = 7 — 3z.

(f) Sketch the graph of y = z* + 1.

(g) Find the exact value of tan 30°.

b
h) Evaluate —+—— when a = =3 and b = 1.
b2

a? —

‘ 2
(i) Rationalise the denominator of —

7

(j) Write down the midpoint of the interval joining (—a,b) and (a,b).

(k) Solve 2 — x> 4.
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QUESTION TWOQO (Start a new writing booklet)

(a) Factorise 3z% — = — 24.
(b) Sketch the graph of z* + y* = 4.

(c) Write down the equation of the line that passes through (2,3) and is parallel to the
T-axis.

(d) Differentiate 3z* + 7z + 2 with respect to .

3
3-V3

(f) Find the exact value of sin 240°.

with a rational denominator.

(e) Express

()
12

|

40°

In the diagram above, find the value of z, correct to three decimal places.

(h) Solve 2% + 4z — 12 = 0.

1
(i) Solve sinf = 5 for 0° < 6 < 360°.
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QUESTION THREE (Start a new writing booklet)

(a)

180 180

bl

In the diagram above, use the cosine rule to find the value of #, correct to the nearest
minute.

(b) Solve cosa = where 0° < a < 360°.

S
\/§ )
(c) Given that tanf = —+/3 and @ is obtuse, find the exact value of sin 6.

(d) Show that tan?z cos® = + cot? rsin® # = 1. (Begin your solution with LHS = ...).

(e)
A

P

In the diagram above, AABP and AARQ are right-angled triangles. It is also known
that ZAPQ = 26°, ZQPB =20°, /AQR = 57° and PQ@ = 400 metres.

(i) Show that ZAQP = 143°.

(i1) Find the length AB, correct to the nearest metre.
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QUESTION FOUR (Start a new writing booklet)

(a)

I\y

A(5.2)

"B(1,-6)

In the diagram above, the point A has coordinates (5,2) and the point B has coordi-
nates (1, —6). Copy the diagram into your booklet.

(i) Find the exact length of the interval AB.
(ii) Find the gradient of the interval AB.
(iii) Find the coordinates of the point C' such that B is the midpoint of AC.

(iv) Find the acute angle at which the line AB meets the z-axis. (Give your answer
correct to the nearest degree.)

(v) Show that the equation of the line AB is 2r —y —8 = 0.

(vi) Find the perpendicular distance from the origin (0,0) to the line AB.

(vii) Hence or otherwise find the area of AAOB.

(b) Find the points of intersection of the line y = 12—5x and the parabola y = 2?2 —2—20.
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QUESTION FIVE (Start a new writing booklet)

(a) Differentiate the following with respect to z:
) 1
(i) y= 22
(i) y = (1 - 42)°
(i) y = vz + 3
(iv) y = 32%(z +4)°

1—-95x
T+ 3

(V) y=

(b) A function is given by f(z) = 10z — 2°.
(i) Find f'(z) and f'(2).

(ii) Find the equations of the tangent and normal to the curve y = f(z) at the point

A(2,12).
(c) (i) Differentiate y = (z — n)>, where n is a constant.

d
(i1) Find the value of n for which d_y =0 when r = 3.
x
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QUESTION SIX (Start a new writing booklet)

(a) If the roots of the quadratic equation 222 + £+ 7 =0 are a and 3, find:
(i) a+p
(i) B
VN B
(iii) = -+ 3
(iv) o +p°

(b)

In the diagram above, the graph of y = ax? + bx + c is drawn. From the following five
possibilities, choose the letter which corresponds to a true statement and write it in
your answer booklet.

Ara<0Oand A >0
B:a>0and A >0
C:a<0and A <O
D:a>0and A <0
" E: None of the above
(c) Write down the coordinates of the vertex of the parabola with equation y = (r—2)%+3.
(d) What is the effect, on the graph of y = (2 — p)?, of varying p?

() (1) Find the diseriminant of the equation 200 - hr 42 = 0.

. . a2 -
(i) Hence describe the roots of the equation 207 - S+ 2 = 0.
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(f) Find the values of k for which 42% — kz + 49 = 0 has exactly one root.

(g) (i) Write down the equation of the axis of symmetry of y =1+ 3z — 3z2.

(ii) Find the maximum value of 1 + 3z — 322

QUESTION SEVEN (Start a new writing booklet)

10 11

(a) Consider the sequence 3, 3030

(i) Explain why the sequence is arithmetic.

(ii) Find the one-hundredth term of the sequence.

(ii1)) Find which term of the sequence is 40.

(iv) Find the sum of the first one hundred terms.

(b) The sequence 4, &, 16, ...is a geometric sequence.

(i) Write down the values of the first term a and the common ratio 7.

(11) Find Tl().
(iii) Find Syo.

(c) The sixth term of an AP is 17 and the thirteenth term is 31.

(i) Show that a + 5d = 17.

(ii) Form another similar equation and solve the pair simultaneously to find the first

term and the common difference of the AP.
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QUESTION EIGHT (Start a new writing booklet)

(a) A point P(z,y) moves so that it is always 3 units from the origin. Sketch the locus
of P and then write down its equation.

(b) The points A and B have coordinates (2,1) and (—1,—3) respectively. The point
P(z,y) moves so that it is equidistant from A and B, that is, PA = PB.
(i) Use the distance formula to find expressions for PA and PB.

(ii) Equate the expressions to find the equation of the locus of P.

(c) Write down the missing words in the sentences below:

The locus of a point which moves so that its distance from a fixed point is

(i) corennnn. to its distance from a fixed straight line is called a (i) .........
The fixed point is called the (iii) ......... and the fixed straight line is called
the (iv) ......... .

(d) (i) Write down the equation of the parabola with vertex at the origin (0.0), focus at
the point (0,3), and the axis of symmetry vertical.

(ii) Write down the equation of the parabola with vertex at the origin (0, 0), directrix
y = 5, and the axis of symmetry vertical.
() For the parabola »* = 2y, write down:
(i) the focal length,
(ii) the coordinates’of the focus,

(iii) the equation of the directrix.
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QUESTION NINE (Start a new writing booklet)

(a) Find an expression for the nth term of the series in which the sum of the first n terms
is given by S, =n(4 +n).

(b) Find the value(s) of k for which the equation z® — 3kz + (k + 3) = 0 has one root
which is the reciprocal of the other.

1
Begin your solution by letting the roots be a and —.
«@

(c¢) Determine the value of the constant A if the tangent to the curve y =

5 at the

1
point where x = 2 has gradient 1

(d) Consider the parabola (z — 1)? = 8(y + 3).
(i) Write down the focal length.
(ii) Write down the coordinates of the vertex.
(iii) Write down the coordinates of the focus.
(iv) Write down the equation of the directrix.

(v) Sketch the parabola showing all the features found in parts (i)-(iv).
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QUESTION TEN (Start a new writing booklet)

3

(a) (i) For what values of z will the infinite geometric series 1 — 2z + 4z* — 8z° + - -

have a limiting sum?

3
(ii) If the limiting sum is —, find the value of z.
5

(b)

\‘y

P(15,8)

9] T\ X

The diagram above shows the semi-circle y = /289 — z2 and the tangent at P(15.8)
on it. The tangent at P meets the z-axis at 7T'.

15
(i) Show that the tangent at P has gradient — 3

(ii) Find the equation of the tangent at P.
(iii) Show that the tangent at P is perpendicular to the radius.
(iv) Find the exact area of the triangle OPT.

(v) Find the size of ZPTO, correct to the nearest degree.

JNC
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