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Question 1
(a) P(-3)=(-3)° =-27.

(b) —

Ji—ox®

S | _xT 7
C =|SIn "— =2X—=
© -"-1\/4—X2 [ 2}1 6

(d) C,2°3".

(e) sin” 0 %—lx ﬂ 3—&
3 |, 312/ 24’

(f) (x=3)(5-x)>0,..3<x<5.

Question 2

@ u=Inx, du=1dx.
X

When x =e,u=1; when x =¢*,u=2.

2 _ 2

L[ al2
1 u u 2 2
2

®) 1 =X Laxic
2" 72

When x=1v=0,..C =—%

Svi=x2+8x-09.

When x =2,v? =11,.. Speed =+/11 m/s.

© Za:—2+3+a:_T16.
1+cz:—E
a

Mam-s0=22 a2 2

From (1), 1+ « =Ea =ia.
20 5

l=—a...a=-5.
5

(d) f'(x)=sec’x —1.
X

_tan4—|n4

sec’4—=
4

Question 3

(@)

v

N |-

(b)

v

N |-

From the graph, [2x—1]<|x—3] for +(2x—-1)<-x+3.
2X—1<—-x+3 gives 3x£4,.:x£%.
—2X+1<-x+3 gives x > -2.

.'.—ZSXSE.
3

. X
(c) (i) tan@ = 7

0=tan'>.
V4
dé dodx 1 1 dx ! /4
_—— = — 2—: 2 ZXV: 2 2"
dt dxdt ¢, x“dt /¢ +x 07+ X
1+—

(ii) Given that v and ¢ are constant, Z—f is the reciprocal

of /% +x?, . Itis maximum ¢ + x? is minimum, i.e.
when x = 0.
. The maximum value of a9 is V—fzx.
dt VA

(i) 29 = ¥ gives YL _ V.

dt  4¢ Pyxt oAl
407 = 1% + X°.
307 = X2,

tan @ = ++/3.

o=+=.

Question 4

(a) (i) T =190-185¢ ",

Whent=0, T =190° — 185° = 5°.

Z—I =185ke™ =—k(190-T).

.. It satisfies both the equation and the initial condition.
(i) Whent=1, T=29: 29=190-185¢ *.

185 =161.

-k = InE =-0.1390.
185

k =0.1390.
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When T =80, 80 =190 —185e %", © fl(gj_l [ 3 11
185e ¥ =190 -80=110. 8 4 2 2
b) From v? =n?(A? —x?), whenx=0,v=2, .. 4=n?A?%.
—-0.1390t = In&. (k) ) ( ) )
185 From a=-n’x, when x= A |a|=6,..6 =n’A.
110
In=—= 4 =A. - A= 2 m
=185 _374, 6 3
—-0.1390 4
3.74 hours = 3 hours 44 minutes. 4=n? 5 n°=9,..n=3.
.. The turkey will be cooked at 12:44 pm.
. .., 8! Period T =2—” S
(b) (i) 7! = 5040, (ii) - 20160. '
' aq? (c) ZPLK = ZPQM (in a cyclic quadrilateral, interior
(c) (i) Gradient of QO = aq g . angle = opposite exterior angle)
2aq 2 ZPQM = ZTPM (angles in alternate segments are equal)
Gradient of the tangent at P = @ =p. ZTPM = ZLPK (vertically opposite angles).
2a - /PLK = ZLPK.
. . -.APKL is isosceles.
These two lines are perpendicular, .. % p=-1..pq=-2. .
0 Question 6
(i) The gradient of PO is > and the gradient of the (a) (i)

tangentat Q is g, and given pg = -2, ..PO is
perpendicular to the tangent at Q. .. Z/PLQ = 90°.

(iii) ZPLQ = ZPKQ =90°, ..PQLK is a semicircle on the
diameter PQ.

If M is the midpoint of PQ, M is the centre. ..ML = MK =
radius.

Question 5
@ (i) f(x) =%x(2— X),x<1

. (ii) tan23°=—_, - OA=hcot 23°,
A (1, 5) OA

tan32° = - OB = hcot32°.
OB

v

AB? = OA? + OB? — 20A.0B.cos(180 —120)°.
200° = h? (cot2 23° + cot? 32° — cot 23°cot 320)

200
f(x) Jeot? 23° + cot? 32° — cot 23° ot 32°
(b) 3sin@—4sin® @ +sin26 =sing.
(ii) f:sz_EXZI 2sin@—4sin® @ + 2sin@cos G = 0.
) 2 sin@—2sin® @ +sin@cosé = 0.
., _ 2
f X=Y=oY sin@(1-2sin 0 +cos ) =0.
y?—2y+2x=0. sin@(1-2(1-cos’ ) +cosd) = 0.
2 _ — .
(y-1)7" =1-2x sin@(2cos® 0+ cosf~1) = 0.

y=1++1-2x. Takey=1-+1-2x sothaty <1.
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sin@(cosé +1)(2cosd —1) =0. _h th +1,
sin6'=0,c059=—1,cos€=£. Vicosd tltz_
2 2Vsing
.'.(9=0,£,7r,5—”,27z. = h X g
3 3 Vcos®  2h
(c) (i)
+ + + + 2 + +
(L+x)P = PHC, + PHC x + PHICKX" +...+ PHIC  xP. —tané.
p+q 2
.. The term independent of x in a+0™ is P1C,. (c) tanatanﬂ:h— 1 _
VZcos? O tt,
(i) The constant term in the RHS is the sum of the he
product of each of the following pairs: - .9
VZ?cos’@ 2h
Pl o q)1
X NG gh
0 0 X :ﬁ'
2V*-cos o
Pl q)l1 (d) From the diagram,
1 1)x r =htana +htan g =h(tan « + tan f)
p) , q) 1 w=r-2htana =h(tana +tan f) - 2htan
5 X 2 %2 = h(tan a — tan p).
(e) ta_n¢:_¥zm
p q) 1 X V cosé
xP — g h
p p)x° =tan@ -
V cos@V cosdtan
1+(pj£q +£pJ(qJ+...+£pj[qj is the coefficient of —tang -9 1
AL (22 PP V2cos? 0 tana
! =tand - 2tan
the constant term in the expansion of (1+ x)° [1+£J : P
X =tana +tan f—2tan S
= Its simpler expression is ***C, . =tana —tan .
) w _ h(tana —tan j3)
Question 7 r h(tana +tan B)
(a) When'y = h, h=Vtsin<9—lgt2. _lang-tanf _tang
) 2 tana+tan B tand
gt> —2Vsinét +2h =0. W ;
Za=t1+t2:2VS'n9 and Ha:tltzzz_h, “tang  tand’
g g

(b) tanax +tan g = h l+£.
Vceosd\t t,
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