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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. In particular, solutions found from a graphic display
calculator should be supported by suitable working, e.g. if graphs are used to find a solution, you
should sketch these as part of your answer. Where an answer is incorrect, some marks may be
given for a correct method, provided this is shown by written working. You are therefore advised to
show all working.

Section A
Answer all questions in the boxes provided. Working may be continued below the lines if necessary.

1. [Maximum mark: 6]

6
2
(a) Find the term independent of X in the expansion of (Xz +—j . [3]

n) n-r n
(b) Prove that X = : [3]
(rj r+1 (r +1j

ACS (Independent) / Mathematics Department / Mathematics HL / Year 5/ 2017 Final Exam / Paper 1



2. [Maximum mark: 5]

The diagram shows the graph of f .
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(a) On the same diagram, sketch the graph of ' . [4]
(b) Hence find the point of intersection of f(x) and f'(x). [1]
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3. [Maximum mark: 5]

The cubic polynomial f (X) and quadratic polynomial p(X) are related by the following
equation: f(X)=p(X)-(X-1)+4.

The roots of f(X)are at x=2 and x=3.Find f(X)=Xx’+Ax>+Bx+C, where A, Band
C are constants to be determined.
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4. [Maximum mark: 5]

The graph of function f(x) =cos(2x)+sin(2x) for -1 <x <4 is shown below.
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f(x) = cos(2x)+sin (2x)

(a) The function f can also be expressed as f(X)= asin(Z(X+ b)) where ae R and
0<b<2.Findthevalueof a and b. [2]

(b) Find f'(X), hence show that cos(2x)—sin(2x)= \/Ecos[2(x+%jj. [3]
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5. [Maximum mark: 5]

Determine the relationship between the following lines. Explain your answer clearly

11 2

l:r=| 8 |+k|5,keR
3 4
-2 3

LL:r=| 1 |+h|-1[,heR.
9 5
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6. [Maximum mark: 5]

Use mathematical induction to prove that 7—4" is divisible by 3 for neZ".
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7. [Maximum mark: 7]

The functions f and g are defined by f (x)=x*+1,xeR and g(x)=—/x—1,xeR,x>1.

(a) State the ranges for f and g. 2]
(b) Give a reason why fg exists. [2]
(c) Find the composite function fg and state its domain. [3]
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8. [Maximum mark: 12]

d
(a) Given the equation of the curve x> —2xy+2y> =4, find d_y interms of X and y .
X
Hence find the value(s) of X when the tangent is parallel to the x-axis. [8]
(b) Differentiate arctan\/; with respect to x. [4]
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Do not write solutions on this page.

Section B

Answer all questions in the answer sheets provided. Please start each question on a new page.

9. [Maximum mark: 22]

ax+b d
1 xeR, X# ——for non-zero constants a,b,cand d.
C

Consider the function f(Xx)=

(@) (i) Find an expression for f'(x).

(ii) Given that ad >bc, show that f (x) is an increasing function for all values of

XER,H—%. [6]

(b) Given a=2,b=0,c=3 and d =-2, find f'(x) for XER,X#%.
(i) Hence or otherwise show that f*(x)=x and find f**'(x).
(i) With the given values of a,b,c and d, solve the inequality f(X) <X. [13]

(c) The function h is defined by h(x)= psinx+gx+r,xeR, where p,q and r are real

constants. Given that h is an odd function, find the value of r. [3]

[Turn the page over]
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10. [Maximum mark: 15]

The graph of a polynomial function f(X)=x*—4x>—4 of degree four is shown below.
f (X) has roots at (-2.20,0) and (2.20,0).

_________________________________________________________________ /|
0]

J(x)

. 05 .
(=2.20,0) (2.20,0)

(a) Determine the interval(s) on the domain of f where f is concave downwards.  [4]

(b) The graph of f(X)is translated by h units in the positive y-direction. Find all possible

value(s) of h such that the translated function have four real and distinct roots. [6]

for the function f(X) shown above. State clearly the

(c) Sketch the graph of !
f(x)

coordinates of any asymptotes, intercepts and turning points on the graph. [5]

[Turn the page over]
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11. [Maximum mark: 13]

Let p(x)=8x"—8x*—6x+10,xeC .
(a) The roots of the equation p(Xx)=0 are «, # and y. Find the values of

(i) a+p+y,

(i) apy.,

(i) af+ay + By . [3]
(b) Find all three roots of p(X) =0.

Show that the roots form a triangle with an area of 1 unit? when plotted on an Argand
diagram. (5]

(c) A new polynomial is defined by q(X) = p(Xx—2).
(i) Find the value of the sum of roots of the equation (x)=0.

(i) Find the value of the product of roots of the equation g(X)=0. [5]

END OF PAPER
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