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1 Find the equation of a line perpendicular to the line 5x = 2y = 11 = 0 passing

through the point (2, -3). 4]
2 Solve the simultaneous equations [5]

xty=1,

xy-x' =4,

3 Find the range of values of k, where & > 0, for which the line y= kx - 2 does not

-
meet the curve ¥° - dy+1=0. ,;_-:.;.:""i:;'?%‘ (4]
i.:- y -

[
i

4 The functions g and h are defined by g: x — —],-r,f -%ah&h:x—r:+3

2x
<x‘~‘bb

respectively. .
5N
Find A
(a) hg), 2;.., 2]
(b)  the values of x for vk hhig(x) = h(x). [4]

5 In the diagram bclnwh‘gﬁﬁj?s a sector of a circle with centre O, radius 10cm and
angle AOB = 1.8 W

Find
(a) the perimeter of the shaded region, [3]
(b)  the area of the shaded region. (2]

6 Prove the identity

tan 0 + Got 0 = sec 0 cosec 0. zedpastpapers.com

]
7 (a)  Find the term independent of x in the expansion of [3x+l) : (4]
X
(b)  Find the coefficient of x* in the expansion of (1 + x)’ (1 = 2x)". (51
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8 (a) Find % for the equation y = ;’I-::.t y

[4]

(b)  Two variables x and y are related by the equation y = 2¢* - 3x. Obtain an

expression for -3;— and find the approximate change in v as x increases from

610 6.02. (5]

9 Find all the angles between 0° and 360° which satisfy the equation

|3sin0~1]=2. [5]

[,-._-:;:1. ’
10 (a) A and B are points with position \recglg'w_} and 10i + j respectively. Find
the position vector of a point wth E in the ratio 3:4. [4]

_

(b) The position vectors of Pa;ﬂﬁfhﬂ: ai + 2j and 3; + j. Given that the angle

between p and ¢ is 4:.{;5@:1“'1\% possible values of a. (5]

— 5
11 (a) Evaluate [ (3g=4)dc 2]

(b)  The diagrambelow shows part of the curve y = 3 + 2v ~* which meets a

straight line at B and R.

1) A

| 4
Zedpastpapers.com

Find
(i)  the coordinates of B, [2]
(ii)  the equation of BR, [1]
(iii) the area of the shaded region. 5]
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12 In the diagram below, ABCD is a trapezium with A(4, 1) and C(4, 5). The point B
lies on the y-axis and angle DAB = 90°.

¥
4

C(4.5)

5

A4, 1)

Find % .

(a)  the equation of line AB, % [3]
(b)  the equation of line AD, % [3]
(c) the coordinates of D. ?. [4]
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MATHEMATICS FORMULAE
1 ALGEBRA
Quadratic Equation
For the equation ax* + hx + ¢ = 0,

2 biAb —4dac
i O§
Binomial Theorem 0

&
{a+h}|“=n"‘+ﬂ")gﬂ-lh+(g)aﬂ-:ﬁlq-...,Qﬁﬂﬁw ..... 1 A
where n is a positive integer and “‘&

=

2 TRIGONOMETRY

Idemtities %

Sin“A + cos QV
Sec? A= | + 1l A)
Cosec” ot
Formulac

a b c

a=b+F —2becos A

A= l besin A
2
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Question 1. Find the equation of the line perpendicular to 5x -2y - 11 =0
passing through (2, -3).

Slope of given line: 5x-2y-11=0 => y=(5x-11)/2, slope = 5/2.
Perpendicular slope = -2/5 (negative reciprocal).

Line through (2,-3): y+3 = (-2/5)(x-2) => 5y+15 = -2x+4 => 2x+5y+11 = 0.
Answer: Equation: 2x +5y +11 =0

Question 2. Solve the simultaneous equations: 2x +y =7 and xy - x"2 = 4.

From linear: y = 7-2x. Substitute into xy-x"2=4.

X(7-2X)-X"2 = 4 => TX-2X"2-X"2 = 4 => -3x"2+7x-4 = 0 => 3x"2-7x+4 = 0.
(Bx-4)(x-1)=0=>x=4/3orx=1.

x=4/3:y=7-8/3=13/3. x=1:y=7-2 =5.

Answer: Solutions: (x, y) = (4/3, 13/3) and (x, y) = (1, 5)

Question 3. Find the range of values of k (k > 0) for which y = kx - 2 does not
meet x"2 -4y + 1 =0.

Substitute y = kx-2 into x"2-4y+1=0:

X2 - 4(kx-2) + 1 =0=>x"2-4kx + 9 =0.

For no intersection: discriminant < 0. Delta = (4k)"2 - 4(1)(9) = 16k"2 - 36 < 0.
16k"2 < 36 => k"2 < 9/4 => k < 3/2. With k>0:

Answer: 0 <k < 3/2

Question 4. Functions g and h defined by g: x - 3/(x+1),x!=-1,and h: x - x +
3.

(a) Find hg(x).

hg(x) = h(g(x)) = g(x)+3 = 3/(x+1) + 3 = (3+3(x+1))/(x+1) = (3X+6)/(x+1).
Answer: (a) hg(x) = 3(x+2) / (x+1)

(b) Find the values of x for which h(x) = g(x).

X+3 = 3/(x+1) => (x+3)(x+1) = 3 => x"2+4x+3 = 3 => x"2+4x = 0.
X(x+4)=0=>x=0o0rx = -4.

Answer: (b)x=0orx=-4

Question 5. Sector OAB, centre O, radius 10cm, angle AOB = 1.8 radians.

(a) Perimeter of shaded sector OAB:
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Perimeter = OA + arc AB + OB =r + r*theta + r = r(2+theta).

=10(2 +1.8)=10*3.8 =38 cm.

Answer: (a) Perimeter =38 cm

(b) Area of shaded sector OAB:

Area = (1/2)*r"2*theta = (1/2)*(10"2)*(1.8) = (1/2)*100*1.8 = 90 cm"2.
Answer: (b) Area =90 cm”"2

Question 6. Prove the identity: tan(theta) + cot(theta) = sec(theta) *
cosec(theta).

LHS = sin(theta)/cos(theta) + cos(theta)/sin(theta).

= [sin"2(theta) + cos"2(theta)] / [sin(theta)*cos(theta)].

= 1/ [sin(theta)*cos(theta)] (using sin*2+cos”"2=1).

= (1/cos(theta)) * (1/sin(theta)) = sec(theta) * cosec(theta) = RHS. [
Answer: Identity proved. Q.E.D.

Question 7. Binomial expansions.

(a) Find the term independent of x in the expansion of (2x + 1/x"2)"9.

General term: T_{r+1} = C(9,n)*(2X)(9-r)*(1/x"2)"r = C(9,r)*27(9-r)*xN(9-r)*x"\(-2r).
= C(9,r)*2™(9-r)*x(9-3r).

For term independent of x: 9-3r=0=>r=3.

T_4 =C(9,3)*2"6 = 84*64 = 5376.
Answer: Term independent of x = 5376

(b) Find the coefficient of x5 in the expansion of (1+x+x"2)(1-2x)"5.

(1-2x)"5 terms: x"3 coeff = -C(5,3)*2"3 = -80; x4 coeff = C(5,4)*2"4 = 80; x"5 coeff = -C(5,5)*2"5 =
-32.

Coefficient of x*5 in (1+x+x"2)(1-2x)"5:
= 1*(-32) + 1*80 + 1*(-80) = -32+80-80 = -32.
Answer: Coefficient of x*5 =-32

Question 8. Differentiation and small increments.

(a) Find dy/dx for y = (3x-5)/(x"2-4).

Quotient rule: u=3x-5 (u'=3), v=x"2-4 (v'=2x).

dy/dx = [3(x"2-4)-(3x-5)*2x] | (x"2-4)"2

= [3xA2-12-6x72+10x] /| (X"2-4)"2 = (-3x"2+10x-12) | (X 2-4)2.
Answer: (a) dy/dx = (-3x"2 + 10x - 12) / (x"2 - 4)"2
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(b) x and y are related by y = 2x*2 - 3x. Find approximate change as x increases from 6 to 6.02.
dy/dx = 4x-3. At x=6: dy/dx = 24-3 = 21.
delta_x = 0.02. Approximate change: delta_y =21 * 0.02 = 0.42.

Answer: (b) Approximate increase in y = 0.42

Question 9. Find all angles between 0° and 360° satisfying |3sin(theta) - 1| = 2.

Case 1: 3sin(theta)-1 = 2 => sin(theta) = 1 => theta = 90°.
Case 2: 3sin(theta)-1 = -2 => sin(theta) = -1/3.

theta = 180° + arcsin(1/3) = 180° + 19.5° = 199.5°.

Or theta = 360° - arcsin(1/3) = 360° - 19.5° = 340.5°.
Answer: theta = 90°, approx 199.5°, approx 340.5°

Question 10. Vectors.

(a) A and B have position vectors 5i+j and 4i-j. Find position vector of P dividing AB in ratio 3:4.
For AP:PB = 3:4 internally: OP = (4*OA + 3*OB) / (3+4) = (4*OA + 3*OB) / 7.

= (4(5i+)) + 3(4i-)) | 7 = (20i+4j+12i-3j) / 7 = (32i+)) / 7.

Answer: (a) Position vector of P =(32i +j)/ 7

(b) P and Q have position vectors 3i+2j and ni+j. Angle between OP and OQ is 45°. Find n.
cos(45°) = OP.OQ / (JOPJ*|OQ]J) = (3n+2) / (sqrt(13)*sqrt(n~2+1)) = 1/sqrt(2).

Square both sides: 2(3n+2)"2 = 13(n"2+1).

2(9n"2+12n+4) = 13n"2+13 => 18n"2+24n+8 = 13n"2+13 => 5n"2+24n-5 = 0.

(5n-1)(n+5) = 0 => n=1/5 or n=-5.

Check: n=1/5 gives cos(angle)=1/sqrt(2) => 45°. n=-5 gives angle=135° (rejected).
Answer: (b) n =1/5

Question 11. Integration and area.

(a) Evaluate the integral from 1 to 4 of (3x - 6/x"2) dx.
= [3x"2/2 + 6/x] from 1 to 4.

At x=4: 3(16)/2 + 6/4 = 24 + 3/2 = 51/2.

At x=1: 3/2 + 6 = 15/2.

=51/2 - 15/2 = 36/2 = 18.

Answer: (a) Integral =18

(b) Curve y=3+2x-x"2 meets a straight line at B and R.

(b)(i) Curve meets x-axis (y=0): 3+2x-x"2=0 => x"2-2x-3=0 => (x-3)(x+1)=0.
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x=-1 gives B; x=3 gives R. At B: y=0.

Answer: (b)(i) B = (-1, 0)

(b)(ii) The line BR is the x-axis.

Answer: (b)(ii) Equation of BR:y =0

(b)(iii) Area of shaded region = integral from -1 to 3 of (3+2x-x"2) dx.
=[3x + x"2 - x"3/3] from -1 to 3.

At x=3:9+9-9 = 9.

At x=-1: -3+1+1/3 = -2+1/3 = -5/3.

Area = 9-(-5/3) = 9+5/3 = 27/3+5/3 = 32/3.

Answer: (b)(iii) Area = 32/3 square units

Question 12. Trapezium ABCD with A(4,1), C(4,5). B lies on y-axis, angle DAB =
90°.

(a) Find equation of line AB.

Note: A(4,1) and C(4,5) share x=4. For trapezium with AB || DC:

B is on y-axis. Try B=(0,5): slope AB = (5-1)/(0-4) = -1.

Line AB through A(4,1) slope -1: y-1=-(x-4) => x+y=5.
Answer: (a) Equation of AB: x +y =5 (ory =-x +5)

(b) Find equation of line AD.

Angle DAB=90°: slope of AD = negative reciprocal of slope AB =-1/(-1) = 1.
Line AD through A(4,1) slope 1: y-1=x-4 =>y = x-3.

Answer: (b) Equation of AD:y =x -3

(c) Find coordinates of D.

DC is parallel to AB (slope -1) through C(4,5): y-5=-(x-4) => y=-x+9.
D = intersection of AD (y=x-3) and DC (y=-x+9):

X-3=-x+9 => 2x=12 => x=6. y=6-3=3.

Verify: slope CD = (3-5)/(6-4) = -1 = slope AB. 0 AB || DC. O
Answer: (c) D = (6, 3)
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Disclaimer

Created by eskulu Past Papers Tutor
These solutions were created using artificial intelligence and checked against ECZ marking

guidelines. If you find an error, report it at eskulu.com/feedback.
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