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Day 314 IGCSE 10-a-day: Model Solutions

1 Velocity and acceleration
A particle P moves in a straight line. After t seconds its displacement from a fixed point O is s metres, where
s=2t2—6t2+3t+5(t>0)
Find (a) the velocity of P, (b) the acceleration of P, when t = 3.
ds

_ _ pe2
V—E—Gt 12t + 3
_dv _ d’ _
a—a—w—lﬂ—lZ

Whent=3:v=2landa=24
Answer: (a) 21 m/s (b) 24 m/s?

2 Nested surds

Show that {6 + 25 = 1 +5

Square the right-hand side: (1 +y5)?=1+2y5 +5
=6+ 2\/5

Soy6+25 =1++5

Answer: 6+ 25 =1+ 5

3 Successive percentage change
The population of a town is decreased by 30%.
The new amount is then decreased by 50%.
Work out the overall percentage change.

Multipliers: 0.7 and 0.5
0.7x0.5=0.35

0.35is a decrease of 65%
Answer: 65% decrease

4 Gradient where the curve crosses the x-axis
A curve has equationy = (x — 1)(x + 1)(x + 2).
Work out the gradient of the curve at each point where it crosses the x-axis.
Expand:y = x®+2x2 —x — 2
dy _ .2 _
ax - X +4x -1
The curve crosses the x-axisatx = =2, —1land 1
Gradients: x = —2 gives 3, x = —1 gives —2, x = 1 gives 6
Answer: 3at x=—-2, —2atx=-=1,6atx=1

5 Trapezium with vectors

OABC is a trapezium. OA is parallel to CB and CB = %OA.

OA =zaand OC =c.
(a) Find AB in terms of aand c.
(b) AM:MB =1:1. Find OM.

_1
(a)CB—Za
OB=0C+CB=za+c
AB=-OA+O0B=->a+c
1 1 3
(b) OM :OA+§AB:a+ 7(—28."‘ c)
5 1

:§a+ iC

Answer: (a) —%a+ c(b) ga+ %c
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6 Show that the gradient is always positive
A curve has equation y = x3 + x2 + 4x + 2.

Show that y is an increasing function for all values of x.

dy _,.2
&—3X +2x+4

Discriminant =22 — 4 x 3 x 4 = —44

L . . d .
The discriminant is negative, so d_i = 0 has no real solutions

The coefficient of x? is positive, so % > 0 for all x

So y is increasing for all values of x
Answer: Discriminant = —44 < 0, so dy/dx > 0 for all x

7 Transformations of graphs
The graph of y = f(x) has a minimum point at (1, —5).
Write down the coordinates of the turning point of the graph of
@y =f(=x)
(b)y=f(x—3) -3
(a) Start with the turning point (1, —5)
Apply the transformation to the point: (—1, —5)
(b) f(x — 3) changes the x-coordinate to 4, and f(x) — 3 changes the y-coordinate to —8
Turning point: (4, —8)
Answer: (@) (—1, =5) (b) (4, —8)

8 Three sets from information
63 students were asked which activities they do.
A: study Art B: study Music C: study Drama
n(A) =34, n(B)=31,n(C)=24,n(ANB)=11,n(ANC)=14,n(BNC)=12,n(ANB N C) =5.
(a) Work out how many are in none of A, B and C.
(b) Work out how many are in exactly one of A, B and C.
NAUBUC)=34+31+24—-11—-14—-12+5=57
(&) Number in none of the sets =63 — 57 =6
(b)OnlyA=34—-11—-14+5=14
Only B =13, only C = 3, so exactly one =14 + 13+ 3 =30
Answer: (a) 6 (b) 30

9 Trigonometric graphs
The diagram shows the graph of y = a cos bx, where a and b are positive integers.
(a) Write down the value of a and the value of b.
(b) Work out the value of y when x = 210°.
(a) The maximum value is 3 and the minimum is —3,soa =3
The graph completes 2 full cycles between 0° and 360°, so b = 2
(b) y =3 cos (2 x 210°) = 3 cos 420°
o1 _3
cos 60 =5,80y=5

Answer: (8) a=3,b=2(b)y = 5
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10 Tangent to a circle: proof
Show that the line y = x + 4 is a tangent to the circle x? + y? = 8.
Find the coordinates of the point where the line touches the circle.
Substitutey = x + 4 into x? +y> = 8: x> + (x + 4)> = 8
Expand: 2x> +8x +8=0
b? —4ac=8>—-4x2x8=64—64=0
b2 — 4ac = 0, so there is exactly one point of intersection: the line is a tangent

X = % =—2,andy=(—2) + 4 =2. The pointis (-2, 2)
Answer: (=2, 2)
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