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31 For the ellipse with the equation T+? =1. What is the eccenfricity?
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32 The point P lies on the ellipse 52_4.% =1 where a>b>0. The tangent at P meets the
a

tangents at the ends of the major axis at R and T.
¥y
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What is the equation of the tangent at P?
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33 The points P(acosd, bsinf) and Q(acosg, bsing) lie on the ellipse %+%2~=1 and
a
the chord PQ subtends a right angle at(0,0). Which of the following is the correct

expression?

2

(A) tanftang = —b—,
e

2
(B) tanftang= —%2«

bZ
(C) tanftang=—
a

2

(D) tan@tangzi:%
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34 The diagram below shows the hyperbola x~2—2b17=1 where a>b>0. The points
a ;

P(asecH,btan §) and Q(aseca,btan ) lie on the hyperbola and the chord PQ subtends

a right angle at the origin.
y

Use the parametric representation of the hyperbola to determine which of the following
expressions is correct?
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(A) sinfsing = _a_z

2
B) sin@sina=Z—2v

2
© tan@fanaz—Z—z

2
D) tanftane = %17
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35 The points P (cp, —) and Q (¢q, ~) lie on the same branch of the hyperbola xw=c (p* ) 38 Consider the hyperbola with the equation %— %2 =1.

@). The tangents at P and O meet at the point T. What is the equation of the normal to the : What are the coordinates of the foci of the hyperbola?
hyperbola at P? (A) (44,0 (B) (0,44)
(A) px—py+e-cp'=0 © (0,15 D) (5,0)
(B) px—py+c—cp'=0
© x+piy-2c=0 ' Y

39 Consider the hyperbola with the equation EINEP A
2,90 = 4 3
D) x+py-2cp=0
What are the coordinates of the vertex of the hyperbola?

o _, (#) (2,0 ®) (042
36 Consider the hyperbola with the equation “1‘—6—%:1. ©  (0,44) D) (4,0)

What is the eccentricity of the hyperbola?

(&) 40 The points P(cp, —c—) and Q(cq, —c—], p # g, lie on the same branch of the hyperbola
p q

®) xy =c”. The tangents at P and Q meet at the point T.
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37 Consider the hyperbola with the equa’uon x Y _

144 25

What are the equanons of the dlrectnces?
13
A) x=t—-
) 144

13
B) x=t—
B) x=7

25
C ==
© =t

144 Which of the following expressions is the equation of the tangent to the hyperbola at 07
+2 7
(D) x=t— - @A) x+q'y=2cq

B) x+q’y=27

©) x+p'y=2cp
D) x+p’y=2c
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Conics Main Menu Gradient of PO Gradient of QO
Solution Criteria m=22"N =210
b =al(1-e?) Xy ¥ T m X
3o d(]—e? - _btand-0 v _btana -0
11 =4(l-e") 1 Mark: B asecO-0 aseca—0
Aee?)=> ore? =L ore=1L ' 34 pme psing bie  psing 1 Mark: A
S S ads  a adz  a
To find the equation of tangent thr‘ough P PO and QO are at right angles mm, =1
x=acosb y=>bsind
bsin@ bsina . . a
ﬂ:—asin@ sz:bcos@ X =~1or sm&sma:—;;
dy dy do To find the gradient of the tangent.
= X e
dx df dx xy=c
—bcosf dy
=bcosfx = : Ly =
-asinf asinf Tty 0
32 Equation of the tangent . 1 Mark: D d_y
y=y=mx-x) v x
- ¢
y—bsind = bcfose(x—acosé’) —
asin AtP(cp ﬁ) &__p__ 1
aysin @ —absin® @ = —bx cos § + abceos’ O : 35 p o o P 1 Mark: B
bx cos 0 +aysin @ = ab(sin® 8 + cos” 8) Gradient of the normal is p* (mm, =-1)
L cosf+ %sin =1 Equation of the normal at P (cp, £)
a p
Y LI P
£+Zi:1 !?(acose,bsind) y 14 p (x Cp)
at b b -
) py—c=p3x—cp4
Px—py+e—cp'=0
—-a 0 a x e
b =a(e* -1) a’ =16 and b*=9.
Hacosd,bsind) ' 16 9= 16(92 _1) a=4 b=3 1 Mark: B
> (ez—l)—i orez—E ore=>
; POQ is a right-angled triangle. Therefore OP* + 0Q” = PQ*. | Mark: B 16 16 T4
3 ark:
a* cos® @+ b* sin® @+ a® cos® p+ b sin® ¢ b? = @ (e 1) & =144 and b* =25,
= a*(cos@—cos @)* +b’(sin —sin g’ _ 25 =144(e> ~1) a=12 b=5
202 2 bi(sin® O +sin® N ’ )
a’(cos” B +cos” @)+ 2(sn.l +s.1n (172) 37 (ezwl):isorezzﬁore:E 1 Mark: D
= g*(cos @ —cos @)’ + b’ (sin @ —sin p) ' 144 144 12
, _ 5.2 2 o
Hence 0=-2a"cosfcosp=25 smé?smgé Equation of the directrices are x = +2= i% .
2b” sin @sin ¢ = 24" cosGcosp : e 13
. . 2 2 '
M: 2‘; or tanftang =——
~ cosBcosg 2b a
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38

P =a*(?-1)
9=16(e*-1)

(ez—l),=i ore? =2 ore=2

16 16 4
Foci of a hyperbola are (£ae,0) or (5,0).

a*=16 and 5* =9.

a=4

b=3

1 Mark: D

39

a*=4
a=2

Vertex of a hyperbola are (+a,0) or (#2,0).

1 Mark: A

40

To find the gradient of the tangent.

xy=c?
dy
Xx——+y=0
dx 7
d_ ¥
dx X

c
AtQ(eq, ©)
q
c
dy__q__1

dx  cq q

Equation of the tangent at Q (¢q, E)
q

g’y-cq=-xtcq
x+qty="2cq

1 Mark: A

10




