1. Find the equation of the tangent line to the graph of

o1
» = sinx)
at the point where x = /3.

[20 marks]

dl= 2 sinix) cos(x)
dx 5 marks

Atx=7/3

D_ smq%}ms%}ﬂf@
dx £ 5 marks

Solve for y when x = n/3
L]
P=3) 73 5 marks

}I=""I{%_x+5:l

Solve for b



2. You are flying a kite. At a certain time, the Kite is 30 m high, 40 m horizontally away from you and
moving horizontally away from you at a rate of 10 m/min. Assume that the string lies on a straight line
between you and the kite at all times.

[10 marks]

a) How fast are you letting out string at that time?
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Let r be the distance between you and the kite.
By the Pythagorean Theorem.

2 ] 2
r =x +3 2 marks
Solve forr. We find r = 50.

Then by differentiating implicitly with respect to time

Irdr = dxdy y Apdy
dt df d 5 marks

By substituting in values, we have:

Yoy Toqp
df df p=30 x=40 z=350

250 dr = 2401 0+2-30:0
o

& 3 ttimin _
dt 3 marks (1 mark for units)



b) How fast is the angle between the string and the ground changing at that time?

[10 marks]

YLl

b
tani®)=3 3 marks

Differentiating with respect to time, we have

5 xdi_.}'ﬂ
secigidl _ dfF ¥

d * 4 marks

Substituting in

d d 25
i=l:l “r 10 secgl[aj=_
df df =30 x=40 14
da

do_3 _
g 25 '#Eninn 3 marks (1 mark for units)



3.
a) Use any method to find the tangent line to the circle

2 2
x4y - 12x-dp+d5=0

at the point (2,1). Show your work.

[10 marks]
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By implicit differentiation:

2+ 22 1262
dx 4 5 marks

Substituting in x=2 y=1

& 2 marks
Substituting in x=2 y=1
p=-2x+h

1=-d+5

B=35

y=-2x+3 3 marks



Alternate solution: by using Geometry

o
1

1

4 & 8

10 12

T N |
=1
M2

Any line segment from the center of a circle to a point P is perpendicular to the tangent line at the point P.

Slopeof cp= 2Y _3-1_1
fw B-2 2

The slope of a line that is perpendicular to the original line is equal to the negative-inverse slope of the
original line.

-1
Slope of tangent line =-|[ %;I =2 7 marks

b) Using implicit differentiation find the slope of the tangent line to the circle
[10 marks]

r +f+2 x+p-10=0

At the point (2,1).

Implicitly differentiating,

PPEL
dx 7 marks

Substituting in with x=2 y=1

d 3 marks



4. Find the point on the graph of »= Afx closest to the point(4,0).

[20 marks]
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Let BxaX) be an arbitrary point on the curve » = A,
Let r be the distance between a point on the curve and the point (4,0)

=t n'hr - e 70ed 10 marks

dr ST+2x

a | 2
2YE-Tx+x 5 marks

Solving dr/dx = 0

dr _ ST+2x

N R
2YE-Tx+x

ST+2x=0

wol
2 5 marks

L)
The point on the curve * = Afx closest to the point(4,0) is <2' : .



5. It is desired to use Newton’s Method to find the value of x at which the function

A ]
p=2e +x -4x+1

has a horizontal tangent line. If you start with X, =0 find x;. Note that you are only required to find
X1.

[20 marks]

Note: We are trying to find when the slope is horizontal( equal to 0) so we are trying to solve when
dy/dx = 0 NOT when y = 0, therefore, we must apply Newton’s Method to dy/dx instead of y.

d A
¥ oge +2r.4
dx

Let h(x) be dy/dx for convenience.

A

hixy=2e +2x-4 5 marks

A

.FJII:I:I=EB +2 5 marks

ey S )
n+1~ *‘mn” .
S 5 marks
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N=X%-—=
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o 2eM+20-4

n=0-———— =

Ze +2 5 marks



