SL Paper 1

Let f(z) = (z — 5)%, forz € R.

a. Find f~1(z).

b. Let g be a function so that (f o g)(z) = 8z°. Find g(z).

Let f(z) = log,(z + 3) for z > —3 . Part of the graph of fis shown below.

A(6.2)

The graph passes through A(6, 2) , has an x-intercept at (—2, 0) and has an asymptote at z = —3 .

a. Findp .

b. The graph of fis reflected in the line y = z to give the graph of g .

(i) Write down the y-intercept of the graph of g .
(i1) Sketch the graph of g, noting clearly any asymptotes and the image of A.

¢. The graph of f is reflected in the line y = « to give the graph of g .

Find g(z) .
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Let f(z) = 6 + 6sinx . Part of the graph of fis shown below.

The shaded region is enclosed by the curve of f, the x-axis, and the y-axis.

a(i) 8obv@ifor 0 < z < 2w

(i) 6+6sinz=6;
(i) 6+6sinz=0.

b. Write down the exact value of the x-intercept of f, for 0 < = < 27 .

¢. The area of the shaded region is k . Find the value of &k, giving your answer in terms of 7 .

d. Letg(z) = 6 + 6sin (:1: - g) . The graph of fis transformed to the graph of g.
Give a full geometric description of this transformation.

e. Let g(z) = 6+ 6sin (w — %) . The graph of fis transformed to the graph of g.

3T
Given that fpp+7 g(z)dz = kand 0 < p < 27, write down the two values of p.

Let f(z) = 2% and g(z) = 2(z — 1)2.

a. The graph of g can be obtained from the graph of f'using two transformations.
Give a full geometric description of each of the two transformations.

b. The graph of g is translated by the vector ( 3 ) to give the graph of 4.

The point (—1, 1) on the graph of fis translated to the point P on the graph of 4.

Find the coordinates of P.

Consider f(z) = z? 4 qx + r. The graph of f has a minimum value when z = —1.5.
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The distance between the two zeros of fis 9.

a. Show that the two zeros are 3 and —6.

b. Find the value of g and of r.

Consider the functions f(z) , g(x) and h(z) . The following table gives some values associated with these functions.

X 2 3
fx) 2 3
g(x) -14 -18
f(x) 1 1
g'(x) =5 -3
h"(x) -6 0
The following diagram shows parts of the graphs of h and h” .
¥y
3
hﬂ'
P
h

There is a point of inflexion on the graph of h at P, whenz = 3 .

Given that h(z) = f(z) X g(z) ,

(9]

o

. Write down the value of g(3) , of f/(3) , and of A"(2) .

. Explain why P is a point of inflexion.
. find the y-coordinate of P.

. find the equation of the normal to the graph of h at P.
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Let f(z) =2z — 1and g(z) = 32> +2.

a. Find f (). 3]

b. Find (f o g)(1) . (3]

The diagram below shows the graph of a function f, for -1 < x < 2.

(]
I

3L
a.i. Write down the value of f(2). (1]
a.ii. Write down the value of f~1(—1) . (2]
b. Sketch the graph of f~1 on the grid below. [3]
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Let f(x) = v/z . Line L is the normal to the graph of fat the point (4, 2) .

In the diagram below, the shaded region R is bounded by the x-axis, the graph of f'and the line L .

L
3 L
f
R
1 A 1
0 3 \ 6 X
a. Show that the equation of L is y = —4x + 18 . [4]
b. Point A is the x-intercept of L . Find the x-coordinate of A. 2]
c. Find an expression for the area of R . (3]
d. The region R is rotated 360° about the x-axis. Find the volume of the solid formed, giving your answer in terms of 7 . [8]
Let f(z) = 3(z + 1) — 12.
a. Show that f(z) = 322 + 6z — 9. 2]
b(i) Rox ahe giisph of [7]

(i)  write down the coordinates of the vertex;
(i) write down the y-intercept;

(iii) find both x-intercepts.

c. Hence sketch the graph of /. [3]

d. Let g(z) = z* . The graph of f may be obtained from the graph of g by the following two transformations [3]

a stretch of scale factor # in the y-direction,

followed by a translation of (p) .
q



Write down (p) and the value of 7 .
q

Let f(z) =7 —2zand g(z) =2+ 3.

a. Find (go f)(z) .
b. Write down g~!(z) .

c. Find (fog-1)(5).

The following diagram shows the graph of y = f(z), for —4 < z < 5.

a(i).Write down the value of f(—3).
a(iijWrite down the value of f~1(1).
b. Find the domain of f~1.

c. On the grid above, sketch the graph of f~1.

The diagram below shows part of the graph of f(z) = (z — 1)(z + 3) .
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(a) Write down the z-intercepts of the graph of f .
(b) Find the coordinates of the vertex of the graph of f .

a. Write down the z-intercepts of the graph of f .

b. Find the coordinates of the vertex of the graph of f .

Let f(z) = Ve +2forx=2and gi) =3x - 7 forz € R.

a. Write down f(14).
b. Find (go f) (14).

c. Find g~ '(x).

Let f(z) = 8z + 3 and g(z) = 4z, forz € R.

a. Write down g(2).

b. Find (f o g)(z).

c. Find f~1(z).

Let f(z) = 4z — 2 and g(z) = —22° + 8.
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a. Find f~1(z) .

b. Find (fo g)(1) .

Let f(z) = 32® — 6z + p. The equation f(z) = 0 has two equal roots.

a(i).Write down the value of the discriminant.
a(ijHence, show that p = 3.

b. The graph of fhas its vertex on the z-axis.

Find the coordinates of the vertex of the graph of f.
¢. The graph of f has its vertex on the z-axis.

Write down the solution of f(z) = 0.
d(i)The graph of f has its vertex on the z-axis.

The function can be written in the form f(z) = a(z — h)? + k. Write down the value of a.
d(iiiThe graph of f has its vertex on the z-axis.

The function can be written in the form f(z) = a(x — h)? + k. Write down the value of h.
d(iilfhe graph of f has its vertex on the z-axis.

The function can be written in the form f(z) = a(x — h)? + k. Write down the value of k.

e. The graph of f has its vertex on the x-axis.

The graph of a function g is obtained from the graph of f by a reflection of f in the z-axis, followed by a translation by the vector ( 2 ) .

Find g, giving your answer in the form g(z) = A2? + Bz + C.

Consider a function f. The line Ly with equation y = 3x + 1 is a tangent to the graph of f when z = 2

Let g (z) = f (2 4 1) and P be the point on the graph of g where z = 1.

a.i.Write down f' (2).
a.iiFind f(2).
b. Show that the graph of g has a gradient of 6 at P.

c. Let L, be the tangent to the graph of g at P. L4 intersects L, at the point Q.

Find the y-coordinate of Q.
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Let f(t) = acosb(t —c¢) +d,t > 0. Part of the graph of y = f(¢) is given below.

21F
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When t = 3, there is a maximum value of 29, at M.

When t = 9, there is a minimum value of 15.

a()({), (iBiaaddthiy)value of a. [7]
(ii) Show thatb = % .
(iii) Find the value of d.

(iv) Write down a value for c.

b. The transformation P is given by a horizontal stretch of a scale factor of é , followed by a translation of ( _?;0 > . 2]
Let M’ be the image of M under P. Find the coordinates of M’ .

c. The graph of g is the image of the graph of funder P. [4]
Find g(t) in the form g(¢) = Tcos B(t —¢) + D .

d. The graph of g is the image of the graph of f under P. (3]

Give a full geometric description of the transformation that maps the graph of g to the graph of /.

Let f(z) = a(z — h)? + k. The vertex of the graph of f is at (2, 3) and the graph passes through (1, 7).

a. Write down the value of h and of k. [2]

b. Find the value of a. [3]



The diagram below shows the graph of a function f(z) , for —2 <z < 3.

a. Sketch the graph of f(—z) on the grid below. [2]

b. The graph of f'is transformed to obtain the graph of g . The graph of g is shown below. [4]



—5L

The function g can be written in the form g(z) = af(z 4 b) . Write down the value of a and of b .

Let f(z) =2 +4andg(z) =2z — 1.

a. Find (fog)(z) .

b. The vector ( 31) translates the graph of (f o g) to the graph of 4 .

Find the coordinates of the vertex of the graph of / .

C. The vector ( 3 ) translates the graph of (f o g) to the graph of /1 .

Show that h(z) = z? — 8z + 19.

d. The vector ( 3 ) translates the graph of (f o g) to the graph of /1 .

The line y = 22 — 6 is a tangent to the graph of / at the point P. Find the x-coordinate of P.

Let f(z) =m — % for £ 0. The line y = & — m intersects the graph of f in two distinct points. Find the possible values of m.

Let f(z) = 22% + 3and g(z) = €% — 2.
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a. (i) Find g(0) .
(i) Find (f o g)(0) .

b. Find f~1(z) .

Let f(x) = z*. The following diagram shows part of the graph of .

C (k. 0) B\

The line L is the tangent to the graph of f at the point A(—k, k?), and intersects the z-axis at point B. The point C is (—k, 0).

diagram not to scale

The region R is enclosed by L, the graph of f, and the z-axis. This is shown in the following diagram.

a.i.Write down f'(z).
a.ii.Find the gradient of L.
b. Show that the z-coordinate of B is —;.

c. Find the area of triangle ABC, giving your answer in terms of k.

d. Given that the area of triangle ABC is p times the area of R, find the value of p.

The following diagram shows the graph of a quadratic function f, for0 <z < 4.

diagram not to scale
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0 1 2 3 4 X

The graph passes through the point P(0, 13), and its vertex is the point V(2, 1) .

a(i) @hd fiijnction can be written in the form f(z) = a(z — h)? + k.

(i)  Write down the value of 2 and of & .
(i) Show thata = 3.

b. Find f(x) , giving your answer in the form Az? + Bz + C'.

¢. Calculate the area enclosed by the graph of f, the x-axis, and the linesx = 2andz = 4.

The following diagram shows part of the graph of a quadratic function f.

24

> 0 S

The x-intercepts are at (—4, 0) and (6, 0) , and the y-intercept is at (0, 240) .

a. Write down f(z) in the form f(z) = —10(z — p)(z — q) .
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b. Find another expression for f(z) in the form f(z) = —10(z — h)? + k.

c. Show that f(z) can also be written in the form f(z) = 240 + 20z — 10z? .

d(i) Anghfiticle moves along a straight line so that its velocity, v ms™! , at time ¢ seconds is given by v = 240 + 20t — 10t> , for0 < ¢t < 6 .

(i) Find the value of # when the speed of the particle is greatest.

(i) Find the acceleration of the particle when its speed is zero.

Let f(z) = 2% — 4z + 5.
The function can also be expressed in the form f(z) = (z — h)2 + k.

a. Find the equation of the axis of symmetry of the graph of f.

b. () Write down the value of h.

(i)  Find the value of k.

Let f(z) = cos 2z and g(z) = 2z% — 1.

a Findf(g) .

b. Find (go f) (%) .

c. Given that (g o f)(z) can be written as cos(kz) , find the value of k, k € Z .

Let f(z) = In(z +5) +In2, forz > —5.

a. Find f~!(z) .

b. Let g(z) = €”.

Find (g o f)(z) , giving your answer in the form az + b, where a,b € Z .

Let f(z) = klog,x .
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a. Given that f (1) = 8, find the value of k . E]

b. Find £~ (;) . [4]

(lnav)2
Let f(z) = ~——, forz > 0.

Let g(z) = % The following diagram shows parts of the graphs of f’ and g.

v

g

The graph of f' has an x-intercept at = p.

a. Show that f'(z) = mTz 2]
b. There is a minimum on the graph of f. Find the z-coordinate of this minimum. [3]
c. Write down the value of p. [2]
d. The graph of g intersects the graph of f' when z = gq. [3]

Find the value of q.
e. The graph of g intersects the graph of ' when z = q. (5]

Let R be the region enclosed by the graph of f', the graph of g and the line z = p.
Show that the area of R is %

Let f(z) =1+ e ®and g(z) = 2z + b, for x € R, where b is a constant.

a. Find (go f)(z). 2]

b. Giventhat lim (go f)(z) = —3, find the value of b. [4]

T—+00



Let f(z) = logsy/z , forz > 0.

a. Show that f~'(z) = 3%* .
b. Write down the range of f~! .

c. Let g(z) =logzx , forz > 0.

Find the value of (f ! o g)(2) , giving your answer as an integer.

Let f(z) = 3sin(%m),for0 <z <4

a. () Write down the amplitude of f.
(i)  Find the period of f.

b. On the following grid sketch the graph of f.

Let f'be the function given by f(z) = %%, 0 < z < 3.5 . The diagram shows the graph of /.
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a. On the same diagram, sketch the graph of f 1 .
b. Write down the range of f~! .

c. Find f~1(z).

Let f(z) = 5z and g(z) = 22 + 1, forz € R.

a. Find f~1(z).

b. Find (f o g)(7).

The following diagram shows the graph of a function f, with domain —2 < z < 4.
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The points (—2, 0) and (4, 7) lie on the graph of f.

a. Write down the range of f. (11
b.i.Write down f(2); (1]
b.iiWrite down f~1(2). (1]
c. On the grid, sketch the graph of f’l. [3]

Let f(z) = %m2+kw+8,wherek€Z.

a. Find the values of k such that f(z) = 0 has two equal roots. (4]

b. Each value of k is equally likely for —5 < k < 5 . Find the probability that f(x) = 0 has no roots. [4]

Let f(z) = 3z — 2 and g(z) = 3%, for z # 0.



5

Let h(z) = —, for z > 0. The graph of / has a horizontal asymptote at y = 0.
z+2 grap

a. Find f~1(z). 2]
b. Show that (go f) (z) = w% 2]
c() Find the y-intercept of the graph of A. [2]
c(ilHence, sketch the graph of A. (3]
d()For the graph of h™!, write down the z-intercept; (1]
d(i)For the graph of h~!, write down the equation of the vertical asymptote. (1]
e. Given that h~!(a) = 3, find the value of a. (8]

Let f(z) =p+ zifq, for x # q. The line x = 3 is a vertical asymptote to the graph of f.

a. Write down the value of g. (1]

b. The graph of f has a y-intercept at (0, 4). [4]
Find the value of p.
c. The graph of f has a y-intercept at (0, 4). [1]

Write down the equation of the horizontal asymptote of the graph of f.

Let f(z) = pz® + pz® + qz.

a. Find f'(z). (2]

b. Given that f'(z) > 0, show that p*> < 3pq. (5]

Let f(x) = 8z — 2x2 . Part of the graph of /is shown below.



a. Find the x-intercepts of the graph.

b()) @nd (iWrite down the equation of the axis of symmetry.

(i) Find the y-coordinate of the vertex.

The velocity v ms™! of a particle at time # seconds, is given by v = 2t + cos 2t , for 0 <t < 2.

a. Write down the velocity of the particle whent = 0 .

b(i) Wittt = k , the acceleration is zero.

(i) Show thatk =T .

(ii) Find the exact velocity when ¢t = g .

d: dv
c. Whent<%,d—¥ >0andwhent>§,5>0 .
Sketch a graph of v against 7 .
d(i) Betldipe the distance travelled by the particle for 0 <¢ < 1.

(i) Write down an expression for d .

(i) Represent d on your sketch.

Let f(z) = pz? + (10 — p)z + %p — 5.

a. Show that the discriminant of f(z) is 100 — 4p?.

b. Find the values of p so that f(z) = 0 has two equal roots.
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Let f be a quadratic function. Part of the graph of f is shown below.

.1!
10
\ Q(0,6)
5
P(4.2)
0 5 T
The vertex is at P(4, 2) and the y-intercept is at Q(0, 6) .
a. Write down the equation of the axis of symmetry. (1]
b. The function f'can be written in the form f(z) = a(z — h)?> + k. [2]
Write down the value of 4 and of k .
c. The function fcan be written in the form f(z) = a(z — h)? + k. (3]

Finda .

2

The following diagram shows part of the graph of /', where f(z) = z* —z — 2.

a. Find both x-intercepts. [4]

b. Find the x-coordinate of the vertex. 2]



Consider f(z) = In(z* + 1) .

2 4
The second derivative is given by f"(z) = 49(”2—:?2—) .
T

The equation f”(x) = 0 has only three solutions, when z = 0, ++v/3 (+1.316...) .

a. Find the value of £(0) . (2]
b. Find the set of values of z for which f is increasing. (3]
c. (i) Find f"(1). [5]

(i) Hence, show that there is no point of inflexion on the graph of fatz =0.
d. There is a point of inflexion on the graph of fatz = /3 (z = 1.316...) . [3]

Sketch the graph of f, forxz > 0.

Let f(z) = % for—2<z<4,x# % , & # 2. The graph of f is given below.

[
T

A(LD

4l

The graph of f has a local minimum at A(1, 1) and a local maximum at B.

. / 22%-2
. = 6
a. Use the quotient rule to show that f'(z) [ [6]

b. Hence find the coordinates of B. [7]



c. Given that the line y = k does not meet the graph of /', find the possible values of & .

a. Given that 2™ = 8 and 2" = 16, write down the value of m and of n.

b. Hence or otherwise solve 82! = 16273,

Let f(z) = p(z — q)(z — r) . Part of the graph of fis shown below.

(%]

—6

The graph passes through the points (-2, 0), (0, —4) and (4, 0) .

a. Write down the value of ¢ and of r.
b. Write down the equation of the axis of symmetry.

¢. Find the value of p.

Let f(z) = 6zv/1 — 2%, for —1 < z < 1, and g(z) = cos(z), for0 < z < .

Let h(z) = (f o g)(z).

a. Write h(z) in the form a sin(bz), where a, b € Z.

b. Hence find the range of h.

(3]

(2]

(4]

(2]
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(3]

(5]
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A quadratic function f can be written in the form f(x) = a(x — p)(z — 3). The graph of f has axis of symmetry = 2.5 and y-intercept at

(07 - 6)

a. Find the value of p. [3]
b. Find the value of a. (3]
c. Theline y = kx — 5 is a tangent to the curve of f. Find the values of k. [8]

The following diagram shows part of the graph of a quadratic function f.

J.l

a0 N3 5 s 7%

The vertex is at (3, — 1) and the z-intercepts at 2 and 4.

The function f can be written in the form f(z) = (z — h)? + k.

The function can also be written in the form f(z) = (z — a)(x — b).

a. Write down the value of h and of k. [2]
b. Write down the value of a and of b. [2]
c. Find the y-intercept. [2]

Let f(z) = % ,—8 <z < 8,a € R .The graph of fis shown below.



3 7
The region between x = 3 and & = 7 is shaded.
a. Show that f(—z) = —f(x) .
2
b. Given that f"(z) = %ﬁ , find the coordinates of all points of inflexion.

c. Itis given that [ f(z)dz = § In(z? +1) + C'.

(1)  Find the area of the shaded region, giving your answer in the form plngq .

(i) Find the value of [;’ 2f(z — 1)dz .

20

Let f(z) = 3 + = , for z # £2 . The graph of fis given below.

:L'L
diagram not to
scale
X
A

The y-intercept is at the point A.

(2]

(7]

(7]



a. (i) Find the coordinates of A. (71
(i) Show that f'(z) = 0 at A.
40(3z2+4)

b. The second derivative f”(z) = Ay . Use this to [6]

(1) justify that the graph of f'has a local maximum at A;

(i) explain why the graph of ' does not have a point of inflexion.

c. Describe the behaviour of the graph of f for large |z| . 1]

d. Write down the range of f . 2]

Solve log,x + log,(z —2) =3, forz > 2.

The diagram below shows the graph of a function f(z) , for —2 <z < 4.

.

(3%

—_

a. Let h(z) = f(—z) . Sketch the graph of k on the grid below. 8]
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3

2

1

44 3 2 4 0 > 3 4 x

=2

=3

=4
b. Letg(z) = % f(z — 1) . The point A(3, 2) on the graph of f is transformed to the point P on the graph of g . Find the coordinates of P. [3]

Let f(z) = 3(x + 1) — 12,

a. Show that f(z) = 32% + 6z — 9. 2]
b(i) e}, (ti @maiplviof / 8]

(1)  write down the coordinates of the vertex;
(i) write down the equation of the axis of symmetry;
(iii) write down the y-intercept;

(iv) find both x-intercepts.

c. Hence sketch the graph of . [2]

d. Let g(z) = z* . The graph of f may be obtained from the graph of g by the two transformations: [3]

a stretch of scale factor ¢ in the y-direction

followed by a translation of (p) .
q

Find (p) and the value of ¢.
q



The equation 2 — 3z + k? = 4 has two distinct real roots. Find the possible values of k .

Let f(z) = z*> +z — 6.

a. Write down the y-intercept of the graph of f. (1
b. Solve f(z) = 0. (3]

c. On the following grid, sketch the graph of f, for —4 < z < 3. [3]

Let f(x) = 2® — =, for = € R. The following diagram shows part of the graph of .



diagram not to scale
JJ

P X

The graph of f crosses the z-axis at the origin and at the point P(1, 0).

The line L is the normal to the graph of fat P.

The line L intersects the graph of f at another point Q, as shown in the following diagram.

diagram not to scale

o
=

a. Show that f/(1) = 1.
b. Find the equation of L in the form y = az + b.
c. Find the z-coordinate of Q.

d. Find the area of the region enclosed by the graph of f and the line L.

The following diagram shows the graph of a function f.

=y —]

(3]

(3]

(4]

(6]



a. Find f71(-1). 2]

b. Find (f o f)(—1). (3]
c. On the same diagram, sketch the graph of y = f(—x). 2]
a. Find the value of log,40 — log,5 . (3]
b. Find the value of 8'°€25 . 4

Let f(z) = vz —5,forz >5.

a. Find £71(2). 3]

b. Let g be a function such that g~ exists for all real numbers. Given that g(30) = 3, find (fo g7 1)(3) . [3]

The equation 2% + (k + 2)z + 2k = 0 has two distinct real roots.

Find the possible values of k.

Let f(z) = 3Inz and g(z) = In 5z .

a. Express g() in the form f(z) +Ina, wherea € Z" . [4]

b. The graph of g is a transformation of the graph of /. Give a full geometric description of this transformation. [3]

Consider a function f(x) , for -2 < x < 2 . The following diagram shows the graph of f.
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a.i. Write down the value of f(0). (11
a.iiWrite down the value of f-'(1). 1]
b. Write down the range of 1. (1]
c. On the grid above, sketch the graph of 1. [4]

Let f(z) = %w?’ — x2 — 3z . Part of the graph of f'is shown below.



B

There is a maximum point at A and a minimum point at B(3, —9) .

a. Find the coordinates of A. (8]

b(i) Witiendd#n the coordinates of 6]
(i) the image of B after reflection in the y-axis;

(i) the image of B after translation by the vector ( _52 ) ;

L

(iii) the image of B after reflection in the x-axis followed by a horizontal stretch with scale factor 7

Let f'(z) = 66;252 ,for0 <z < 6.

The graph of f has a maximum point at P.

The y-coordinate of P is In 27.

a. Find the z-coordinate of P. [3]
b. Find f(x), expressing your answer as a single logarithm. [8]
c. The graph of f is transformed by a vertical stretch with scale factor % The image of P under this transformation has coordinates (a, b). [IN/A

Find the value of a and of b, where a, b € N.

Consider f(z) = 2kz? — 4kx + 1, for k # 0 . The equation f(z) = 0 has two equal roots.



a. Find the value of k. [5]

b. The line y = p intersects the graph of /. Find all possible values of p . [2]

The following diagram shows part of the graph of a quadratic function f.

y

0.e) [~__
(1.-9)

The vertex is at (1, — 9), and the graph crosses the y-axis at the point (0, c).

The function can be written in the form f(z) = (z — h)? + k.

a. Write down the value of A and of k. [2]

b. Find the value of c. 2]

C. Letg(z) = —(z — 3)? + 1. The graph of g is obtained by a reflection of the graph of £ in the z-axis, followed by a translation of (p ) [5]
q

Find the value of p and of q.

d. Find the x-coordinates of the points of intersection of the graphs of f and g. [7]

The following table shows the probability distribution of a discrete random variable A, in terms of an angle 6.

a 1 2

Pld=a) cos B 2cos26

a. Show that cosf = %. [6]

b. Given that tanf > 0, find tan 6. [3]

1
cosz’

c. Lety = for0 <z < % The graph of ybetween = § and z = = is rotated 360° about the z-axis. Find the volume of the solid formed. [6]

4



Let f(z) = % and g(z) = 2z — 3.

a. Find g (z) .

b. Find (f o g)(4) .

Part of the graph of a function f'is shown in the diagram below.

A=

a. On the same diagram sketch the graph of y = — f(z) .

b() Betdk) = f(z +3) .

(i) Find g(-3).

(i) Describe fully the transformation that maps the graph of f'to the graph of g.

Consider the equation 2> + (k — 1)z + 1 = 0, where k is a real number.

Find the values of & for which the equation has two equal real solutions.

a. Write the expression 31n2 — In 4 in the form In k, where k € Z.

(2]

(4]

(3]



b. Hence or otherwise, solve 3In2 —In4 = — In z. [3]

Let f (z) = px® + gz — 4p, where p = 0. Find Find the number of roots for the equation f (x) = 0.

Justify your answer.

Let f(x) = ax? — 4x — c. A horizontal line, L , intersects the graph of fat x = -1 and x = 3.

a.i. The equation of the axis of symmetry is x = p. Find p. [2]
a.iiHence, show that a = 2. [2]
b. The equation of L is y = 5. Find the value of c. [3]

Let f(z) = e**3 .

a. (i) Showthat f1(z) =lnz —3. (3]
(i) Write down the domain of f~1 .

b. Solve the equation f'(z) = In = . [4]

Three consecutive terms of a geometric sequence are x — 3, 6 and x + 2.

Find the possible values of x.

The following diagram shows the graph of a function f, for -4 < x < 2.
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a. On the same axes, sketch the graph of f (—z). 21
b. Another function, g, can be written in the form g (z) = a x f (z + b). The following diagram shows the graph of g. [4]
Y
3
2

—

L

A
iy

I

Write down the value of a and of b.

Let f(z) =sinz + éaﬂ —2z,for0<z<m.
Let g be a quadratic function such that g(0) = 5 . The line & = 2 is the axis of symmetry of the graph of g .
The function g can be expressed in the form g(z) = a(z — h)* + 3 .

a. Find f'(z) . (3]



b. Find g(4) .

c. (i) Write down the value of h .
(i)  Find the value of a .

d. Find the value of = for which the tangent to the graph of f is parallel to the tangent to the graph of g .

Write down the value of

a(i)(i) logs2T;
a(iiii) logg %;
a(iiifii)  log44.

b. Hence, solve logs27 + logsé — log 44 = logyzx.

Let f(x) = 3tan*z + 2k and g(x) = —tan‘z 4 8ktan?z + k, for 0 < z < 1, where 0 < k < 1. The graphs of f and g intersect at exactly one

point. Find the value of k.

(3]

(4]

(6]

(1]
)

(1]

(3]



