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QUESTION ONE

(a) Differentiate y= Jx+ tan(2x).

- X2t tan 2%
é‘%= fax " *2sec®dx
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(b) Find the gradient of the tangent to the curve y= e+ 5
x

at the point where x = 0.

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(c) The normal to the parabola y = 0.5(x — 3)*> + 2 at the point (1,4) intersects the parabola again

at the point P.

Find the x-coordinate of point P.

You must use calculus and show any derivatives that you need to find when solving this

problem.

radient of novmal = '/2 ¢
Equahion of normal -
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(d) A curve is defined parametrically by the equations x=+/¢+1and y= sin2t.

Find the gradient of the tangent to the curve at the point when £ =0

=4
You must use calculus and show any derivatives that you need to find when solving this
problem.

—2‘%‘ ALY, 2, Efci-ﬁ_i?co_f(!t) »
s acos(26) x 2\(E+1
@ ¢- 0
LL . 3 cos (5x0) x 2 0%\
T QXA
_ &= grodient of tangent at £=0
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(¢)  Find the values of g and b such that the curve y= a); ; has a turning point at (3,1). AsSEsacNS

You must use calculus and show any derivatives that you need to_finrd when solving this

blem:
ProZEm 1 x—b6 3a - b

y= =z*-1 ) =32
d_y‘;f g(xl'f) -axlax-b) .,

dr———— [ Bxl: 3a%o
Z< AN A 3a-b=¥.
n gx2—a-2ax242bx
= Le2)° _3a-%=b

=) A
Gz |

M6

Calculus 91578, 2017



QUESTION TWO

(a) Differentiate y = 2(x — 4x)°.

Yo;zl do not need to simplify yo ur answer.
v
ax = 10(x> —L,u:) x (22-4)

(b) The percentage of seeds germinating depends on the amount of water applied to the seedbed
that the seeds are sown in, and may be modelled by the function:

P(w) = 96In(w + 1.25) — 16w — 12

where P is the percentage of seeds that germinate and
w is the daily amount of water applied (litres per square metre of seedbed), with 0 <w <15.

Find the amount of water that should be applied daily to maximise the percentage of seeds

germinating.
You must use calculus and show any derivatives that you need to find when solving this
problem. a6
aP —
Aw = (WA125) le
46 N
(Wt1-25) fg = 0O
G4 = 16 (W1125)
loW =496-20
loW= Tb

Lf,lg EH’NJU dally ‘I’O W\&XIWHJQ P.@rc@nfadcze
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The tangent to the curve y= Jx is drawn at the point (4,2).

y

-

(4,2)

Find the co-ordinates of the point Q where the tangent intersects the x-axis.

You must use calculus and show any derivatives that you need to find when solving this
problem.

Equation of fmﬁ_gm:

H*leer\LDL-i)
y-27 '/qZ"'l

V:V
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(d) Find the coordinates of the point P (x,y) on the curve y= Jx that is closest
Ve N2

to the point (4,0).
y
4—
P (xy)
2 —
= & T T T T T X
2 4 6 8 10

You do not need to prove that your solution is the minimum value.

You must use calculus and show any derivatives that you need to find when solving this

@x=2 %:J?
= -4y
P (2,141
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A rectangle is inscribed in a semi-circle of radius r, as shown below.

Show that the maximum possible area of such a rectangle occurs when x = —\/%

You do not need to prove that your solution gives the maximum area.

You must use calculus and show any derivatives that you need to find when solving this
problem

Area of a civcle = Lrre?
Area of ndargle= b h b=%=2r D= Qr-2x
n=r-x

~YA+xr+x?
TP’ - e
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QUESTION THREE Assessor's

(a) Differentiate y = xIn(3x — 1).

(b) Find the gradient of the curve y= 1 Lz at the point (2,:1‘-).
X X

You must use calculus and show any derivatives that you need to find when solving this

b il “..
M
6?'7:-‘1 +2:{ _
\ 4 2_0

—
- -2 12(2)

"0°S ) &— gradient of tongem
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(¢) The graph below shows the function y = f(x).

y
N
6 =
5
4 +
2¢
& . ] L
T4 3 2 -1 i I 2
-1
-2
v
For the function above;
(i) Find the value

1) fx)=0

(2) f(x) is continuous but not dlfferentlable

(3) f(x)is not continuous:

4 f1x)<0:

(i) What is the value of )lci_>n:11 fx)? doed n of ex\s

State clearly if the value does not exist.
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d
(d) Abuilding has an external elevator. The elevator is rising at a constant rate ofg*rn-fl.

Sarah is stationary, watching the elevator from a point 30 m away from the base of the
elevator shaft.

Let the angle of elevation of the elevator floor from Sarah's eye level be 8.

www.alibaba.com/product-detail/Sicher-external-
elevator_60136882005.html

Find the rate at which the angle of elevation is increasing whenrtlie elevator flooris-20 m

bove Sarah’s eye level. dB_ _de, dk ,
M ye leve d': -—-""dh" -a‘gxa'ﬁ' j

You br:ﬁt,uwealcﬂlm anpderivarives-that you need to find when so!vi_tgg.thr's/

tanb 220/ tan
20 _
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For the function y = e*coskx:

2
@) Find ﬂ and d—

g ~

™~
o

i A9 e™(- singx)x k2 + e “coskex S
sl -heXankx teTcotexre T eX( f\zsin‘\zlﬁ_wkzx)

%ﬁi _ -ke*coskx xk 4 ﬁ"('sin\ax)x}z S
o

(ii) Find all the value(s) of k such that the function y = e*cos kx satisfies the equation

d’y _dy

——2—= ~+2y=0 for all values of x.

-R¥e* posk x—ReXsinrx +aRe*SinRT-2e X os b +yetcoskw

%

(-’ ™o clex -ReXgnkx)-a ('\2 elsin X +e o sex) + 2 arkn)o

Re*(Reoskx «ﬁsmm) ~ ;(ex(-min\z X+(0 $22) 1 *toda)g
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Achievement exemplar

Subject:

Level 3 Calculus Standard: | 91578 Total score: | 12

Q

Grade
score

Annotation

M6

The candidate achieved M6 for this question because they successfully
found the parametric derivative and gradient required in part 1d as well
as providing partial evidence towards the solution of the excellence
question, part 1e.

The r was awarded in part 1e because the candidate successfully
differentiated the function provided and also substituted the given point
into the original equation to find one relationship between the
pronumerals, a and b. No further evidence was provided towards the
solution of the problem in part 1e.

A4

This question provides evidence for A4 because they have achieved a
total of three u grades.

In part 2a, the candidate has correctly applied the chain rule to the
polynomial function to find the first derivative.

In part 2b, the candidate has successfully found the derivative of a
function involving logarithms and then correctly solved the derivative
equal to zero to find the amount of water required to maximise the
percentage of seeds germinating.

The candidate has achieved some partial evidence in part 2c by finding
the correct derivative of the square root function and by then
substituting into it to find the gradient of the required tangent. They have
not achieved the r for this question because they substituted x = 0 and
found the y-axis intercept rather than substituting y = 0 to find the x-axis
intercept as required by the problem.

This candidate was not able to find either of the models required by the
problems in parts 2d and 2e.

N2

The candidate achieved N2 in question three due to the correct
derivative they found in part 3e(i).

They did not apply the product rule in part 3a so were not able to find
the required derivative for the function provided.

In part 3b, the candidate did find the required derivative but made a
careless sign error when substituting x = 2. As a result they did not find
the correct gradient.






