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1. ALGEBRA

Quadratic Equation
For the equation ax” +bx+c¢=0

:—bi\/b2—4ac

2a

X

Binomial expansion

(a+b)" =a" +Gja“_1b+(2ja”‘2b2 +...+[:~)a”‘rbr +..+b",

I _ _
where n is a positive integer, and Mo M n(n-1)..(n-r+1)
r) ri(n-r)! r!

2. TRIGONOMETRY

Identities
sin? A+cos’ A=1
sec? A=1+tan? A
cosec’A=1+cot’ A

sin(A+ B)=sin AcosB + cos Asin B
cos(A+ B)=cos Acos B Fsin Asin B

_ tanAttanB
1Ftan AtanB

sin2A =2sin Acos A

tan(A+ B)

cos2A =2cos’ A—1=1-2sin? A=cos’ A—sin’ A
2tan A

tan2A = 5
1-tan“ A

Formulae for AABC
a b c

sinA:sinB :sinC
a’ =b?+c®—2bccos A

A :lbcsin A
2
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1 (i) Differentiate xIn(x+1) with respect to x. [2]

(ii) Hence, find j In(x+1) dx. 3]

2 (i) Prove that (sin®2x)(cot* x —tan® x) = 4c0s 2x. [4]
23

for 0° < x<180°.

i) Hence, solve the equation sin?2x=——~—"~
(1) a cot” x —tan® x [3]
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3 (i) Provethat x—1 is a factor of x*+x*>—5x+3. [1]

2x% +3x-11 . .
3 il as the sum of partial fractions.

i) Express
(1) DTS X —5x+3 [6]
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4 (a) Solve the equation 2log, X +10g,;16 = log, (9x - 2). [3]
(b) Giventhat a>b>1 and t ! =/293 , find the value of
log,b log,a
1 1
Iogab a Iogab b [5]

4047_S4_2020GE_P2 [Turn Over



5 A curve has the equation y = xe>.
(i) Find the x-coordinates of the stationary point on the curve. [3]

2

(if) Find the value of k for which &Y = ke?*(L+ )
dx [3]

(iif) Hence, determine the nature of the stationary point. [2]
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6 A (-13),B (3,3) and C (0,6) are points that lie on the circumference of circle Cy.

(i) Find the equation of the perpendicular bisector of BC. [2]
(i) Hence, find the equation of circle Ci. [4]
(iii) Given that BP is the diameter of the circle, find the coordinates of P. [2]

(iv) A second circle C; has equation (x—2)* +(y +6)* =19. Explain why circle
Cy will not intersect circle Co. [2]
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7 (@ () Solve the equation [x* +x—6|=6. (3]

(i) Sketch the graph of y =|x*+x— 6], indicating clearly the coordinates
of the intercepts & turning points. [3]

(iii) Hence, state the range of values of x for which ‘xz +X— 6‘ <6. [1]
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(b) The diagram shows part of the graph y =|2—x].

A

y
y=[2-
2\
2 X

A line y=mx+cis drawn on the same axes to determine the number of
solutions to the equation |2— x| =mx+cC.

(i) If m=1, state the range of values of ¢ such that there is 1 solution to
the equation. [1]

(i) If c = 0, state the range of values of m such that the equation has 2
distinct solutions. [2]
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8 The table shows experimental values of two variable, x and y, which are connected

by an equation of the form y = X :
q+X
X 1 3 5 7 9

y 0.25 0.5 0.625 0.7 0.75

(i) Ploty against Y for the given data and draw a straight line graph.
X

3]
(if)  Use your graph to estimate
(a) thevaluesof pand g, [3]
(b) the value of y when 2x = 7y. [2]
(iii) By drawing a suitable line on your graph, solve the following simultaneous
equations.
_Px
q+X
y=Xy [3]
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9 The diagram below shows part of the graph of y =aln(x—k), x> k.
The curve intersects the y-axis at (0,In3) and intersects the x-axis at (-2,0).

y
1 A
i A
/E_/B i
; In3
i ’ > X
/2 0 4
(i)  Find the value of a and k. [3]

(i)  The tangent to the curve at point A cuts the y - axis at B. The x-coordinate
of point A'is 4.
Calculate the area of the shaded region. [8]
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10 (i)  Itis given that the range of values of x that satisfies the inequality
2X° + px+q<0 is —% < x <3, where p and q are integers.

Prove thatp =-5and g =-3. [2]

(i)  Itis also given that the roots of the equation x? + gqx — p = 0 are « and .
(@) Write down the values of a + f and ap. [2]

(b) Find the value of a3 + 2. [3]

2 2
(c) Hence, or otherwise, find an equation whose roots are 2 and ﬁ— 4]
a 4
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11

cart B

cart A

The diagram above shows a Ferris Wheel in an amusement park.

The height above ground level, h m, of cart A on the Ferris Wheel is modelled
by the equation h = 35 — 30cos (kt), where Kk is a constant and t is the time in
minutes after cart A started the ride at the lowest position as shown in the
diagram.

The total time taken to complete one revolution is 20 minutes. Assume that the
size of the cart is negligible.

(i)  State the diameter of the Ferris Wheel. [1]

[2]

(i)  Show that the value of k is % radians per minute.
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(iii)  When cart A was at the lowest position, cart B was at the left-most
position as shown in the diagram.
Using the equation of h, deduce a similar expression for the height above
ground level, g m, of cart B, in terms of . [2]

(iv) Hence, using your answers in (ii) and (iii), show that the vertical distance,
d m, between the two carts is given by d = |30sin(kt) +30cos(kt)| . [2]

(V) Express d in the form of |Rsin(kt +a)|, where R >0 and a < %

[2]
(vi)  State the maximum value of d. [1]
(vii) Find the minimum value of t for d to be the maximum. [2]

-------------------- - ----END OF PAPER-----
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