1. Find all values of x that satisfy the inequality |2—X]4 <1.
X —

(Total 5 marks)

2. Consider the functions given below.
f(x)=2x+ 3
1
g(x) = v X#0

@ (i) Find (g o f)(x) and write down the domain of the function.

(i) Find (f o g)(x) and write down the domain of the function.
)

(b)  Find the coordinates of the point where the graph of y = f(x) and the graph of

y =(g* o f o g)(x) intersect.

(4)
(Total 6 marks)

3. Use mathematical induction to prove that 5" + 9" + 2 is divisible by 4, forn € Z™.
(Total 9 marks)

4. The quadratic function f(x) = p + gqx — x% has a maximum value of 5 when x = 3.

(@)  Find the value of p and the value of g.
(4)

(b)  The graph of f(x) is translated 3 units in the positive direction parallel to the x-axis.
Determine the equation of the new graph.

)
(Total 6 marks)
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5. Solve the equation logz(x + 17) — 2 = logs 2x.
(Total 5 marks)

6. Shown below are the graphs of y = f(x) and y = g(X).

v=f(x)

/ =0

//

(iF
’_,-""'
/

If (f o g)(x) = 3, find all possible values of x.
(Total 4 marks)

n
7. When (1+ gj ,ne N, is expanded in ascending powers of x, the coefficient of x° is 70.

(@  Find the value of n.
(®)

(b)  Hence, find the coefficient of x°.
1)
(Total 6 marks)

8.  Solve the equation 22210 x 2+ 4=0,x e R.
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10.

11.

12.
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(Total 6 marks)

Let f(x) = XLi' ,X#-1and g(x) = X;j , X # 4. Find the set of values of x such that f
X+ X

(x) < 9(x).
(Total 6 marks)

Solve the equation 41 = 2* + 8.
(Total 5 marks)

Let g(x) = logs | 2logsx | . Find the product of the zeros of g.
(Total 5 marks)

4
Expand and simplify [xz —Ej .
X

(Total 4 marks)



a

13. Thegraphofy= X is drawn below.
b+ cx

(@  Find the value of a, the value of b and the value of c.
(4)
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b+cx
a+x

(b)  Using the values of a, b and ¢ found in part (a), sketch the graph of y =

on the axes below, showing clearly all intercepts and asymptotes.

v
“/

._._,‘:'a'

(4)
(Total 8 marks)

14. (a) Write down the quadratic expression 2x% +x — 3 as the product of two linear factors.
)

(b)  Hence, or otherwise, find the coefficient of x in the expansion of (2x2 +X— 3)8.

(4)
(Total 5 marks)

IB Questionbank Mathematics Higher Level 3rd edition 5



15.  Find the set of values of x for which |x—1|>|2x-1].
(Total 4 marks)

16.  Prove by mathematical induction that, forn € Z™,

2 3 n-1
1+ 21 +31 +41 +...+n1 :4_n+2'
2 2 2 2 2n-t

(Total 8 marks)

17. A function f is defined by f(x) = 2X_13 X # 1.

(a)  Find an expression for f (x). o
3

(b)  Solve the equation |f(x)| =1+ f(x).

®)
(Total 6 marks)

18. (a) Express the quadratic 3x? — 6x + 5 in the form a(x + b)? + ¢, where a, b, ¢ ¢ Z.
€))

(b)  Describe a sequence of transformations that transforms the graph of y = x° to the graph of
y = 3x% — 6X + 5.

®)
(Total 6 marks)
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