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6
Find the term independent &fin the expansion o(2x+ %) . [3]

A curve has equatioy = 3x° — 6x% + 4x + 2. Show that the gradient of the curve is never negative.
[3]
(i) Sketch, on a single diagram, the graphy efcos @ andy = % for0< 06 < 2rm. [3]
(i) Write down the number of roots of the equation 2 cés2 = 0 in the interval 0< 0 < 2x.  [1]
(iii) Deduce the number of roots of the equation 2dbs 2 = 0 in the interval 1@ < 6 < 20r. [1]

A function f is defined foix € R and is such that'tx) = 2x - 6. The range of the function is given by
f(x) > —4.

(i) State the value of for which f(x) has a stationary value. [1]
(if) Find an expression for(X) in terms ofx. [4]
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The diagram represents a metal pl@®BC, consisting of a sectdAB of a circle with centré and
radiusr, together with a triangl©CB which is right-angled a€. Angle AOB = 6 radians andDC
is perpendicular t®A.

(i) Find an expression in terms pfand6 for the perimeter of the plate. [3]
(ii) Forthe case whenme= 10 and6 = %n find the area of the plate. [3]
(@) The sixth term of an arithmetic progression is 23 and the sitieofirst ten terms is 200. Find
the seventh term. [4]
(b) A geometric progression has first term 1 and common ratiéh second geometric progression

has first term 4 and common raticn. The two progressions have the same sum to infisty,
Find the values of andS. [3]
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The diagram shows the dimensions in metres of an L-shapeeigam he perimeter of the garden is
48 m.

(i) Find an expression forin terms ofx. [1]
(i) Given that the area of the gardenfisn?, show thatA = 48x — 8x2. [2]
(iii) Given thatx can vary, find the maximum area of the garden, showing thatisha maximum

value rather than a minimum value. [4]

Relative to an origirD, the pointA has position vectori4 7j — pk and the poinB has position vector
8i —j — pk, wherep is a constant.

(i) Find OA.OB. [2]
(i) Hence show that there are no real valuep &dr which OA and OB are perpendicular to each

other. [1]

(iii) Find the values op for which angleAOB = 60°. [4]

A line has equatioly = kx + 6 and a curve has equatigr= x* + 3x + 2k, wherek is a constant.

(i) For the case where = 2, the line and the curve intersect at poiAtandB. Find the distance
AB and the coordinates of the mid-pointAiB. [5]

(i) Find the two values dk for which the line is a tangent to the curve. [4]

[Questions 10 and 11 are printed on the next page.]
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y=v(1+2Z)
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The diagram shows the curwe= /(1 + 2X) meeting thex-axis atA and they-axis atB. The
y-coordinate of the poin€ on the curve is 3.

(i) Find the coordinates d@ andC. [2]
(i) Find the equation of the normal to the curveCat [4]

(iii) Find the volume obtained when the shaded region is rotatedgh 360 about they-axis. [5]

11 Functions f and g are defined by

f:x—2x-8x+10 for0O<Xx<2,
g:X—> X for 0 < x< 10.
(i) Express {x) in the forma(x + b)? + ¢, wherea, b andc are constants. [3]
(i) State the range of f. [1]
(iii) State the domain off. [1]
(iv) Sketch on the same diagram the graphy eff(x), y = g(x) andy = f1(x), making clear the
relationship between the graphs. [4]
(v) Find an expression fort(x). [3]
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