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Q1.
1. Distribute the 3 across the terms inside the parentheses 2r — 4:

3x2r=6x, 3Ix(-4)=-12

So 3(2r — 4) = 6z — 12.
2. Distribute the —2 across the terms inside the parentheses (x —1):

2xr=-2r, -2x(1)=+2
So —=2(x - 1) = =2z + 2.
3. Combine like terms:
(6r —12) + (—2xr +2) =6xr — 2xr — 124+ 2 = 42 — 10.
Hence, the simplified form of the expression 3(2r — 4) - 2(z - 1) is

dx - 10.

Q2.

1. Evaluate (-2)°:
Any non-zero number raised to the 0 power is 1.

2. Evaluate (-2)~%:

A negative exponent indicates a reciprocal, so

Since (—=2)* = -8, we have




Page 2 of 24

3. Multiply the two results:

Q3.

1. Identify and factor out the greatest common factor (GCF):
Both terms 27y* and —3z? have a common factor of 3

27y — 32% = 3(9y° - z?)

2. Recognize the difference of squares:

9y? — 2% can be written as (3y)? — ()2

The difference of squares a® — b? factors as (a — b)(a + b)

Therefore,

9y* — 2* = (3y)* - 2% = (By — 2)(3y + ).
3. Combine both steps:
3(9y* — 2%) = 3((3y — =) (3y + 1)).

Hence, the completely factored form of 27y% — 322 is

33y — x)(3y + ).
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Q4.

1. Start with the given equation of the line:

2r—y=>5.

o

Rearrange to the slope-intercept form y = mr + ¢:
-y=95-2r = y=2r-5.
3. The coefficient of x in this form (2) is the gradient (slope) of the line.

Gradient = 2.

Qs.

Q6'
1. Identify the coordinates of P and Q

5

.-, . —-‘
P has position vector OP = 0

) = P=(50).

Q has position vector 0? = (Iy‘) = Q=(17,y).
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3. Use the magnitude condition

The magnitude of P(} is given as 20.

IPOI = V122 + (9)° = 20.

Squaring both sides:
(12)2 + 42 =20° = 144+ y* = 400.
4. Solve for y

y? =400 — 144 =256 = y=x16.
We are asked for the positive value of y. so

y = 16.

Q7.
(a)

Given

45
4= (1)

its transpose A7 is obtained by swapping rows and columns:

(11
= (3)

(b)

1. Compute the product AB:

(4 5\ (x-=1 1\ _fd(z-1)+5-
"B‘(l 2)( 2 (1)—(1(1‘-1)+2-

Simplify each element:

_ qr—44+10 dr+4 _ [(Ax + 6 4r+41
r—144 1 “\r+3 1 ’

[ SR 8

4-1+5-0
1-14+2-0/°
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2. Equate this to the given matrix (120 T) and compare corre-

sponding entries:

dr4+6=10 = 4dr=4 = x=1.

(We can also check the bottom-left entries: 4+ 1 = 2 also yields z = 1.)

Hence, the required value of x is: x = 1.

Qs.
(a)

Substitute n = 6 into the formula:
=99+ (6-1)(-7)=99+5% (=7) =99 — 35 = G4
Hence, the Gth term is
(b)
Use the same formula for any general n:
an, =99+ (n —1)(-=7).

Simplify:
an =99 —T(n—1) =99 —Tn+7 =106 — 7n.

Thus, the n-th term of the A.P. is
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Q9
(a)

A standard six-sided die has faces numbered 1 through 6.
The multiples of 3 in {1,2,3,4,5,6} are 3 and 6.

Hence, there are 2 favorable outcomes (3, 6) out of 6 total possible outcomes.

Probability:
2 1
6 3
(b)
1. Take the square root of both sides (remembering the +):
1-2t=%5
2. Case1: 1 -2t=5
“2A=5-1=4 = t=-=-2

3. Case 2: 1 -2t = =5

“2A==5-1=-6 = t=3.

Thus, the solutions to the equation (1 — 2¢)? = 25 are

t=-2 or t=3.
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Q10
@

1: Find A".

A={1,2,3.4.5.6.7.8.9} —{2.4.6.8} = {1.3.5,7.9}
2: Find A'N B.
A'NB={1,3579} N {2,3,57
The common elements are {3, 5,7}

> ANnB=1{3,5,7)

(b)

For an isosceles triangular prism (with base PQR where PQ = QR), there
is exactly one plane of symmetry:

e Reason: An isosceles triangle PQR (with PQ = QR) has exactly one
axis of symmetry — through vertex Q and the midpoint of the opposite
side PR. In the prism, that axis extends as a plane cutting through the
corresponding edges on the top face (i.c., through U and the midpoint

of TS).

e No other symmetry planes exist because the triangle is not equilateral,
so the other sides do not generate additional lines of symmetry.

Hence, the prism has

1 plane of symmetry.
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Q11
(@

1. Identify longitudes (from the diagram or description):
Town A is at 75°W  Town C is at 45°E
2. Compute the difference in longitude:
Since A is 75° west and C is 45° east, the total difference is
75° 4 45° = 120°
3. Convert longitude differences to time difference:
The Earth rotates 360° in 24 hours, i.e., 15° per hour. Thus,
120° = 15° = 8 hours difference
Because C is to the east of A, C is 8 hours ahead of A

4. Add 8 hours to A’s time:
If A’s local time is 11:22, then C’s time is

11:22 4+ 8 hours = 19:22  (i.e. 7:22 p.m.)

Therefore, the time at C'is

19:22 (7:22 p.m.)

(b)

The plane covers a distance of 7,200 nautical miles (nm) in 9 hours

Speed is distance =+ time:

7.200 nm

— 800 nm/h

Speed =
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In aviation, nm/h is often referred to as knots. So the speed is
800 knots

Q12
(@)
1. Start with the given equation:

3" 4+4=5

o

Isolate the exponential term:

3 =5-4=1

3. Recognize that 3'"2* =1 implies 3" = 1. Thus,

1-2r=0

4. Solve for x:

~
Il
8-

1-22=0 = 2r=1 =

Hence, the solution is

N
I
ol

(b)

1. Recall the formula for the area of a sector (when the angle # is in degrees):

Area of sector = — x @r°.
‘ 360
2. Plug in the known values (with 7 = % r = 14, and arca = 231 cm?):
0 22
231 = — x — x 142,
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Note that 14?2 = 196. So:
99

0
231 = — — .
231 360 X - x 196

3. Simplify:

0 22x196 0 0
23] = — x =2 "D _ 7 4 00x28= — .
Bl=a50 %7 360 < 22 % 28 = 355 x 016
So,
0 x 616
931 =
3 360

Multiply both sides by 360:
231 x 360 = 0 x 616.

Hence,
231 x 360
= ———
616
Compute the fraction:
0 — 231 x 360.

616

Factor and cancel common terms:

231 =3x7Tx11, 360=8x45, 616=7x8 x 11.

Thus,
(3x 7x11)(8 x 45) _
) = = 4D = 5
6 Tx8x10) 3x45 =135
Therefore,
[0 =135°]
Q13
(a)
1. Write g(z) in the form y=...:




Page 11 of 24

2. Solve for x in terms of y:

r+4
y=-l%— = 3Jy=z+4 = z=3y-4

3. Hence, the inverse function is:
9 ' (y)=3y—1
By convention, replace y with z for the function notation:

g N x)=3x—4

(b)
1. Compute f(x):
f(z) =3z +5.
2. Plug f(x) into g:
9(f(x)) = 93z +5) = g +3U) Lo 31‘; D —a+3.

3. Therefore,
gf(z) =z +3.

(©

1. First, evaluate f(4):
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3. Hence,

gf(4)=T1.

Q14
@)

When a measurement is given to the nearest 0.1kg, the absolute uncer-
tainty (or half the smallest division) is

0.1 +2 = 0.05kg.

Hence, the tolerance is
+0.05 kg.

The relative (or fractional) error is given by

absolute error 0.05

measured value 15.4

Convert 0.05 to a fraction and simplify:

_
0.05= = = L
100 20
SO i
005 & 1 1

154 154 20x 154 308
Therefore, the relative error in simplest fractional form is

1
308
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Q15
@)
v r=0
C(4,4) C1(8,4)
A(2.3) 3)
B(4,2) B,(8,2)

(b)

Given:
. 1
y=1r—-2r" + —,
BV

we want to find %.

1. Differentiate each term separately with respect to x:

d d y d s 1
—(r) = — (=272 = -4y —[—
dr (=) =1, (IJ'( 2} o dr (3;’-’)

First rewrite ——”: as l‘ - x72, Its derivative is:
d ( ) 4

1,.-2 1 -3 2 -3
— |z == (=2)r " =-=r
dr \3 3 =2) 3

2. Combine these results to get the full derivative:
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Q16
(@)
Given:
a=9 &=12 e=2
Plug these into the formula a = ke
0=k = kT =3k

Solving for A:

Hence,

(b)

Now that we know k& = 3, the formula becomes:

So,

a=3
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(©
. « b . - ‘
Again, use a = 32 with b= 25 and a = 3:
25
3=3+4
Divide both sides by 3:
25
l = — —— (j2 3 25
c?
Hence,
=35

So the values of ¢ that satisfy the relation are

c=5H or ¢c=-=H

Q17
(a) ZOPR

1. From the tangent-chord theorem, ZARP = 44° implies that chord PR
subtends an equal angle at the opposite point on the circumference, so

ZPQR = A2°.

2. At the center O, the same chord PR subtends ZPOR, which is twice

the angle at the circumference:

ZPOR = 2 x 44° = 88°.

3. In AOPR, sides OP and OR are radii (OP = OR), making it isosceles.
Hence,
S o — k\ 30
20PR = 20RrP =2 =8 _ 460,

Therefore, ZOPR = 46°.
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(b) LPQR

As used above, by the tangent-chord theorem,

(PQR = [ARP = 44°.

(c) LtBPR

1. Since A. R, B are collinear, the angles ZARP and /PRB at R are
supplementary:

(PRB = 180° — LARP = 180° — 44° = 136°

o

The given ZABP = 15° is really the same as ZRBP (because A passes
through R).

3. Now in triangle PBR, the angles must sum to 180°:

(BPR =180° - (LRBP + (PRB) = 180° — (15° + 136°) = 29°

Hence the three required angles are:

(OPR =46°, (PQR=44°, (BPR =29

Q18

(a) 1. Identify the face value of one share:
Each share is worth K75.00

2. Calculate the dividend per share:
The dividend is declared at 8% of the face value, so

Dividend per share = 8% x 75.00 = 0.08 x 75.00 = K6.00

3. Calculate the total dividend:
Mary owns 1,300 shares, so her total dividend is

Total dividend = (Dividend per share) x (Number of shares)
Total dividend = 6.00 x 1,300 = K7, 800

Hence, Mary receives K7,800 in dividends
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(b) We know that (=1, —4) is the midpoint of the segment PQ
Let P =(2,-3) and Q = (xq.yg)-
The midpoint (), yay) of PQ is given by:

M rpt+rg  _ ypt+yqQ
I == Yy = —7F—

We are told:
Iy = —], UYrr = —4,

Substitute P = (2, =3) and Q = (x¢, yg) into the midpoint formulas:

24z -3+y
Ty = —F 2 Ym = TQ
Now solve each equation:
1. For xq:
2+ €rQ
-1 = 2410 = -2 = -
1 5 = 2+1q 2 = 1q !
2. For yq:
=3+ Yo . .

Hence, the coordinates of Q are (-4, —5)
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Q19

(a) Bearing of A from B

1.

Draw the north line at B. Call it BN. It is parallel to AC and points
straight up (north) from B

. Locate A relative to B.

e Because ZBAC = 70° and ZACB = 60°, point A ends up northwest
of B

Measure the angle from BN to BA, turning clockwise.

e Geometrically, it can be shown (or by symmetry/coordinate argu-
ments) that from B, the direction to A is 70° west of north.

e "70° west of north™ corresponds to a bearing of 360° — 70° = 290°

Hence,

Bearing of A from B = 290° (N70°W)

(b) Bearing of B from A

1.

o

Draw the north line at A. Call it AN. It is also parallel to AC (thus
vertical), pointing straight up from A.

Use the interior angle at A.

e Inside the triangle, ZBAC = 70°. This is the angle between lines
BA and CA.

e But from A's viewpoint, CA actually goes down toward C (south).
The "north line”™ AN at A goes up, opposite to CA.

Convert the 70° interior angle to a bearing.

e Because CA is downward from A, and AN is upward, there is a 180°
flip between CA and AN.

e So the angle from AN (straight up) clockwise to AB is 180° —70° =
110°.

Therefore,

Bearing of B from A = 110° (ST0°E).
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Q20

(a) 1. Identify the linear scale factor:

e The ratio of the corresponding radii of the two similar cylinders is 3 : 2.

e This means that every linear dimension of the bigger cylinder is 2 times
the corresponding linear dimension of the smaller cylinder.

2. Use the volume scale factor for similar solids:

e For similar 3D shapes, Volume Scale Factor = (Linear Scale Factor)®.

e Here, Linear Scale Factor = 3.
3 -
e Thercfore, Volume Scale Factor = (3)” = 2.

3. Relate the volumes of the bigger and smaller cylinders:
e Let Wi be the volume of the bigger cylinder.
e Let V.1 be the volume of the smaller cylinder.

. . . . 27 . .
e Since the bigger cylinder is £- times larger in volume,

‘/hig = X ‘/xmnll-

o83

4. Substitute the known volume of the bigger cylinder and solve:
e We know Vi = 216 cm?®.

e So,
.27
216 = 3 X Vanall-

- 8

Vaman = 216 x ﬁ.
‘/smnllz-?lﬁx ;)8—.,=210+27X8=8X8=(“

&l

5. Final answer:

64 cm®
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(b)
Start

Enter a,b, h
A=05x(a+b)xh
Output A

Stop

Q21

1. Horizontal line at y = 4.
From the hatching in the diagram, the region R lies below this line, so y < 4.
2. Line with negative slope through (—6.4) and the origin.
Its slope is
o 0-4 -4 2

m = 0-(6)_ 6 3
So the equation is y = — %.r
From the diagram’s shading, R is above this line.
3. Line with positive slope through (6,4) and the origin.
Its slope is

giving y = 3.

Again, from the shading, R is above this line.

Putting these together, the unshaded region R is exactly the set of all (x.y)
satisfying

yS’la y>-§17 yZ-’:

o

«e
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Q22

(a) We know the line y = 3x + 4 has slope 3.
A line L perpendicular to it must have slope —%
(because perpendicular slopes multiply to —1)
Since L has a y-intercept of 3, its equation is:

L: y=—%.r+3

We are told L passes through the point (3, a).
Substituting r = 3 into the equation of L:

a=-—

34+3=-143=2

ol

Therefore, a = 2.

(b)(i) Equation of the curve

1. Identify the roots
The curve passes through A(—5,0) and B(—1,0). These are
r-intercepts, so the quadratic can be written as

y=a(x+5)(x+1),

where a is a constant.
2. Use the vertex (turning point)
The axis of symmetry is midway between the two roots =5 and —1,

s0 its x-coordinate is

-5+ (-1)

Tyvertex = > = -3.

The vertex has a maximum y-value of 4 (as is common in such
examples). Then at r = =3, y = 4.
3. Substitute to find a

4=a((-3)+5)((-3)+1) =a(2)(-2)=-4a = a=-1l

4. Write the final equation

y=—(x+5)(z+1)=—-2*-6x-5.
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(ii) Coordinates of the turning point of the graph

1. Axis of symmetry

Since the roots are =5 and —1, the axis of symmetry is at

~5+(=1)

Iyertex — 5

= -3.

2. Substitute x = -3 into the equation

Using the equation y = —(x + 5)(x + 1), we find:

y(=3) = =[(-3+5)(-3+1)] = -(2x -2) = —(-4) = 4.

3. Conclusion

The turning point (vertex) is at (—3,4).

Q23

(a) Retardation in the first 10 seconds

After t = 25s, the speed goes from 20m/s to 0m/s uniformly over
15s (from 25s to 40s)

e Initial speed (at t =25s): 20m/s

e Final speed (at ¢ =40s): Om/s

e Time interval for this deceleration: 15

98

The deceleration a’ in this interval is
1. Initial speed, u at t=0: 35m/s
2. Final speed, v at t =10s: 20m/s
3. Time interval, At: 10s

The (constant) acceleration a is given by

v—u 20-35 =15 2
a= = = = —-1.5m/s”

At 10 10

A negative value indicates deceleration. Hence, the retardation
(magnitude of deceleration) is

9
1.5m/s
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(b) Speed at t =31 seconds

After ¢ = 25s, the speed goes from 20m/s to Om/s uniformly over
155 (from 25s to 40s)

e Initial speed (at ¢ =25s): 20m/s
e Final speed (at t =40s): Om/s

e Time interval for this deceleration: 15

98

The deceleration a’ in this interval is

0-20 20 4
— = -- = -1.333 111/52
15 3

'
a =

—
[}

To find the speed at { = 31s:

Time elapsed in the deceleration phase = 31 — 25 = 6s
Hence,

4
vy =20+a" x 6 =20+ (——‘) x6=20-8=12m/s

L3

Therefore, at t = 31s, the speed is 12m/s

(c) Average speed over the 40 s

Speed changes linearly from 35m/s to 20 m/s. The distance
traveled is the area of a trapezium:

35+ 20
i;-:_() % 10

Distance; = =55 x 10 =275m.
From t =10 to t=25s

Speed is constant at 20m/s over 15s. Hence,

Distance; = 20 x 15 = 300m.

From t =25 to t=40s

Speed decreases linearly from 20m/s to Om/s over 15s. Again, this
is a trapezium:

(2040) . _20x15

5 15 = — = 150 m.

-

Distanceg =




(c) Average speed over the 40 s

Speed changes linearly from 35m/s to 20 m/s. The distance
traveled is the area of a trapezium:

35 + 2
(“f—“) x 10 = 55 x 10 = 275m.

Distance; =

From t=10 to t=25s

Speed is constant at 20m/s over 15s. Hence,

Distance; = 20 x 15 = 3001n.

From t=25 to t=40s

Speed decreases linearly from 20m/s to O0m/s over 15s. Again, this
is a trapezium:

2040 20 x 15
Distancey = w X 15 = Tj = 150m.

4
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Total distance and average speed

Total distance = 275 4+ 300 4+ 150 = 725 m.
Total time = 40s.

Hence, the average speed is

™ 1812 /
_ = Ad20mM/S.
10



