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2

Formulae AS Level Mathematics B (MEI) (H630)

Binomial series
(a+b)"=d"+"C,d"'b+"C d" b +...+"C a" b +... +b" (n e N),

where "Cr = C = [’:] —__n

(14+x)"=1+nx+ n(nz'— 1>x2 +..+ d 1)..I;§n—r+ 1>xr +.. (x| <1, neR)
Differentiation from first principles

£ = }lil%f(erh})l—f(x)

Sample variance

st = anISxx where § = 2(x, -X)? = fo - @ = fo — nx?

Standard deviation, s = v/ variance

The binomial distribution
If X~ B(n, p) then P(X=7r) ="C p'q""" where ¢ = 1 —p
Mean of X is np

Kinematics
Motion in a straight line
v=u+at

S = ut+ %al2

s = %(u—kv)t

2 2
v =u"+2as

1
S =vi— —at2
2

© OCR 2020 H630/01 Jun20
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1  Celia states that n° +2n+ 10 is always odd when 7 is a prime number.

Prove that Celia’s statement is false.
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2 Fig. 2 shows a quadrilateral ABCD. The lengths AB and BC are 5cm and 6cm respectively. The
angles ABC, ACD and DAC are 60°, 60° and 75° respectively.

Fig. 2

Calculate the exact value of the length AD. [4]

@Fi/\r};\mo\ A< vsi/\os Cosine volP

Act-6%4 €5 (1ys +6 cos£e)
Acl:_}l
AC: 3]

@ ApC: (50- (RSP
60 - 136 =4S
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3 Fig. 3 shows a triangle PQR. The vector ﬁj is i+ 7j and the vector @ is 4i—12j.

Q

R
Fig. 3
(a) Show that the triangle PQR is isosceles. [3]

The point P has position vector —3i—j. The point S is added so that PQRS is a parallelogram.
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4 In this question, the x and y directions are horizontal and vertically upwards respectively.

4
A particle of mass 1.5kg is in equilibrium under the action of its weight and forces F, :[ ]N
and F,. — - -2

(a) Find the force F,. [3]
. 2
The force F, is changed to [20]N.

(b) Find the acceleration of the particle. [2]
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5 Fig. 5.1 shows part of the curve y = x2. P is the point (1, 1) and Q is the point on the curve with
x-coordinate 1+ /4. < —

v
'y

Fig. 5.1

Table 5.2 shows, for different values of /, the coordinates of P, the coordinates of Q, the change in
y from P to Q and the gradient of the chord PQ.

xforP | yforP h xforQ | yforQ changeiny | gradient PQ..
! Lo 2 L4422t 0 4lqay O - HY U Y
1 1 0.1 1.1 1.048809 0.048809 0.488088
1 1 0.01 1.01 1.004988 0.004988 0.498756
1 1 0.001 1.001 1.000500 0.600500 0.499875
Table 5.2

(a) Fill in the missing values for the case #=1 in the copy of Table 5.2 in the Printed Answer
Booklet. Give your answers correct to 6 decimal places where necessary. [1]

(b) Explain how the sequence of values in the last column of Table 5.2 relates to the gradient of

the curve y = x* at the point P. [1]

(¢) Use calculus to find the gradient of the curve at the point P. [2]
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6  In this question you must show detailed reasoning.

A particle moves in a straight line. Its velocity vms ™" after s is given by v = £ —572.

—

(a) Find the times at which the particle is stationary. [2]

(b) Find the total distance travelled by the particle in the first 6 seconds. [3]
—
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7  In this question you must show detailed reasoning.
A curve has equation y = 4x® —6x> —9x+4.

(a) Sketch the gradient function for this curve, clearly indicating the points where the gradient is
Zero. [4]

(b) Find the set of values of x for which the gradient function is decreasing. Give your answer
using set notation. [2]

0) dy - 309 - )= -1
dx
=2y -12x(-T)

Z(sz/%%—}>

2(2xHl) (2x-3)
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8 The point A has coordinates (—1, —2) and the point B has coordinates (7, 4). The perpendicular
bisector of AB intersects the line y+2x = k at P.

Determine the coordinates of P in terms of £. [7]
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A car travelling in a straight line accelerates uniformly from rest to ¥ ms”_' in T’s. It then slows
. . ‘—’-_'—’——\ —
down uniformly, coming to rest after a further 27's.

(a) Sketch a velocity-time graph for the car. 2]

2

The acceleration in the first stage of the motion is 2.5ms - and the total distance travelled is

240 m. I
—

(b) Calculate the values of ¥ and T. TfLT= 37 4

b) (frcelevaho zﬂm&ewf of +he 3:%?0[
Coo) (TV)

V-0 - 25 ,T/'

T- 0
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An astronaut on the surface of the moon drops a ball from a point 2m above the surface.

(a) Without any calculations, explain why a standard model using g =9.8ms > will not be
appropriate to model the fall of the ball. [1]

The ball takes 1.65s to hit the surface.
-

(b) Find the acceleration of the ball which best models its motion. Give your answer correct to
2 significant figures. 2]

(¢) Use this value to predict the maximum height of the ball above the point of projection when
thrown vertically upwards with an initial velocity of 15ms ™. [2]
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11 In this question you must show detailed reasoning.
(a) A student is asked to solve the inequality X2 < 4,

The student argues that x% < 4 & x < 16, so that the solution is {x:x < 16}.

Comment on the validity of the student’s argument. [1]
(b) Solve the inequality (é)Y < 4. [3]
(c) Show that the equation 2 log, (x+8) —log,(x+6) = 3 has only one root. [5]
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12 In this question you must show detailed reasoning.

Fig. 12 shows part of the graph of y = x* + %
b

B

A

0 P Z’/z

Fig. 12

The tangent to the curve y = x> +— 4t the point (2, 177) meets the x-axis at A and meets the y-axis
at B. O is the origin.

(a) Find the exact area of the triangle OAB. [6]

(b) Use calculus to prove that the complete curve has two minimum points and no maximum
point. [6]
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