HIGHER MATHS

2016 Exam

Question Paper with Solutions

Mr Miscandlon
gw13miscandlondavid@glow.sch.uk



2016 Non Calculator Paper

3.

the line with equation y+4x=7.
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(a) Find the value of u,.

dh
Given that y = 12x° +8\/;, where x>0, find

A sequence is defined by the recurrence relation u

Find the equation of the line passing through the point (—2, 3) which is parallel to

dx’

. :éun +10 with u; = 6.
2

(b) Explain why this sequence approaches a limit as n — oo.

(©)

Calculate this limit.
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4. Aand B are the points (-7, 3) and (1, 5).

AB is a diameter of a circle.

Find the equation of this circle.

(v = maid ?’mMTMI = <'1_;'_;| , '5_;?’5
= L'-;Jq' )
NameTER = J(] ——(?"])Y+L§ —"5)1
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5. Find J.SCOS(:f;lX-Fl)dX.

J ‘Kros(ln: + 1) e

.:_*x € Sin (Lmﬂ) + C

1

2 sin (freel) +C




Functions f and g are defined on R, the set of real numbers.

The inverse functions /' and g both exist.

(@) Given f(x)=3x+3,find f'(x).

(b) If g(2)=7, write down the value of g™* (7).

("1) \97 x4 5 (.b)

g(2) =7

T =y-9

Three vectors can be expressed as follows:

%
FG=-2i—6j + 3k

%
GH = 3i +9j -7k

%
EH=2i+3j+k
%
(a) Find FH,

-
(b) Hence, or otherwise, find FE.
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8. Show that the line with equation ¥ =3x—3 is a tangent to the circle with equation

x*+3”+2x—4y-5=0 and find the coordinates of the point of contact.
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(@) Find the x-coordinates of the stationary points on the graph with equation
v=f(x), where f(x)=x"+3x"—24x.

(b) Hence determine the range of values of x for which the function f is strictly
increasing.
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10. The diagram below shows the graph of the function f(x)=log, x, where x>0.

v A
(4. 1)

/ f(x)=log, x

0 (L, 0)

X

The inverse function, /!, exists.

On the diagram in your answer booklet, sketch the graph of the inverse function.
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(,4) @D

0 (1.0) x

11. (a) Aand C are the points (1, 3,-2) and (4,-3, 4) respectively.

Point B divides AC in the ratio 1 : 2.

Find the coordinates of B.

%
(b) KkAC is a vector of magnitude 1, where £ >0.

Determine the value of £.
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12. The functions fand g are defined on R, the set of real numbers by

f[x):2x2—4x+5 and g(x)=3-x.

(@) Given /i(x)= f(g(x)), show that /(x)=2x"—8x+11.

(b) Express i(x) in the form p(x+¢) +r.

(=) “5(")) = f(3-%) (b)) 2a"-%x + |
= s ) - 4(3x)* T =2 -t ) )
g ?_(EI-BJL +nl)— 12+ Yo S = 'L[(Jt—?,)l—h]fﬂl
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13.

Triangle ABD is right-angled at B with angles BAC = p and BAD = g and lengths as
shown in the diagram below.
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Show that the exact value of cos(q—p) is 19@ .
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14. (a) Evaluate log; 25.

(b) Hence solve log, x+log, (x—6) =log,25, where x>6.

(a) 105;'15 =9
(b) log, x + log, (x-¢) = log 25
\oty,, w(x-6)= 2
x(x-6) = 2
2 -bx = Ik
-br-le =0

(l-‘i?)(x _”_):O
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15. The diagram below shows the graph with equation v = f(x), where

f(x) :k(x—a)(x—b)z.

(a) Find the values of @, b and k.

(b) For the function g[x) = f(x)—a’, where d is positive, determine the range of

values of d for which g(x] has exactly one real root.

k(x-aYx-b)" (b) J(x)-d

(ﬂ-} x) =
-F[ j? k[)ph\)()u-s)l moves £(x) ‘L
9 = k(1-9)(1+5)° d 79
=k (-3)(36)
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i

[ L GTeT]




2016 Calculator Paper

1. PQRis a triangle with vertices P(0,—4), Q(—6,2) and R(10,6).

v A

(@ (i) State the coordinates of M, the midpoint of QR.

(i) Hence find the equation of PM, the median through P.

(b) Find the equation of the line, L, passing through M and perpendicular to PR.

(c) Show that line L passes through the midpoint of PR.
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2. Find the range of values for p such that x> — 2x + 3 — p = 0 has no real roots

Rl we REAL RooTs b -bac < ©

coy - lextx (3-p)) <o
4 - (s6-p)) <o
h-z+kp <O
-5 thp <0
e <%
3. (@) () Show that (x+1) isa factor of 2x* — 9x* + 3x + 14.

(i) Hence solve the equation 2x° — 9x* + 3x + 14 = 0.

(b) The diagram below shows the graph with equation y = 2x> — 9x?

The curve cuts the x-axis at A, B and C.

v

A B C/

° N

=Y

y=2x"—9x*+3x+ 14

(i) Write down the coordinates of the points A and B.

(i) Hence calculate the shaded area in the diagram.
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4. Circles C, and C, have equations (x+5)" +(y—6) =9

and x* + * — 6x —16 = 0 respectively.

(a) Write down the centres and radii of C, and C,. 4
(b) Show that C, and C, do not intersect. 3
(o) S 3 ()  DisTn(T Jemween (ewmzs =\ (+5-3)+ (b-0)"
(enme=(-5,6) (Ve (3)0) - (T
RADIVS = 3 RADIS = | (3) 4 (o) - (1) - 10
= 5

Beeause D 7 [+, LIRLIES DonT
(10 > 1% 5’) INTERGECT

5. The picture shows a model of a water molecule.

@ o
\o/

Relative to suitable coordinate axes, the oxygen atom is positioned at
point A(=2, 2, 5),

The two hydrogen atoms are positioned at points B(-10, 18, 7) and C(—4, -0, 21)
as shown in the diagram below.

C(—4, -6, 21) B(—IO, 18, 7)
A(=2, 2, 5)
— —
(a) Express AB and AC in component form. 2
(b) Hence, or otherwise, find the size of angle BAC. 4
(@) A8 = b-a pe = L - (o5 BAC = AB.AC fos BAC = <=
=f-lo)-{-1 = |-k - [-1 aellac 3
IR TG I
1N B o ( gac 7 (o5 i
= |-% =[-a A . Ac = L-ﬂ[—l}-r lb[—s) ¥ 1 |a} -
.|L -3 - —30
2 Wb .
i8] = ] 5+ (I 40f ' B#C = |0k
= (124 = 18 '

= | ) ks o)
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6. Scientists are studying the growth of a strain of bacteria. The number of bacteria
present is given by the formula

B(r)=200"""",
where 7 represents the number of hours since the study began.
(a) State the number of bacteria present at the start of the study.

(b) Calculate the time taken for the number of bacteria to double.

() o) = 20080401(0) (b)  Leoo = Qo0e®"?1®

- 200 ¢’ 9 - e.p_l:ﬂl:
B() = 200 w2 = e
(» 2 = 0107k e
01074 = nl
e lal £2 641 howrs

0.lo7



7. A council is setting aside an area of land to create six fenced plots where local

residents can grow their own food.

Each plot will be a rectangle measuring x metres by v metres as shown in the
diagram.

() The area of land being set aside is 108 m>.

Show that the total length of fencing, L metres, is given by

L(x)= 0x+ 124
X

(b) Find the value of x that minimises the length of fencing required.
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8. (a) Express Scosx — 2sinx in the form kcos (x + a),

where k>0 and 0 < g < 2m. 4

(b) The diagram shows a sketch of part of the graph of v = 10 + 5cosx — 2sinx
and the line with equation y=12.

The line cuts the curve at the points P and Q.

v A
\P Q/\ y :_}94_ Scosx —2sin x
y=12

~_

-
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Find the x-coordinates of P and Q. 4
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9.

For a function /', defined on a suitable domain, it is known that:

') = 2a) Fla) = 2% 4 2™
Vx 3
i () = 2274, 2" €
= 7.‘.’5' + -I- 3 i"?:
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10. (a) Given that _v:(xg +7)5, find Y.

11.

dx
4x
(b) Hence find [ dx.
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a = 17 dx
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(a) Show that sin2xtanx=1—cos2x, where —<x<-—,

& L

(b) Given that f(x)=sim2xtanx, find 7'(x).
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