
(\ 

SGS .Half-Yearly 1997 ............. 2/3 Unit Mathematic,4 Form VI ............. Pa.ge 2 

ill}ESTIOX ONE ( ~tart. a new answer booklet) 

(a) (i) Solve the quadratic equation 2.r2 + 3.r - 2 = 0. 

(ii) Sketch the parabola y = 2.r2 + 3.z· - 2. showing the zeroes. the y intercept and 
the vertex. 

(iii) Solve the quadratic inequation 2:r2 + 3x - 2 > 0. 

(b) If a and ;3 are the roots of the quadratic equation .1·2 - 5.r. + 2 = 0. find the value of: 

(i) a+ a, 
(ii) a/3, 

(iii) o 2 + :32 • 

(c) Given 4.r2 + 12.:r + b = (a.r + 3)2 for all .i·. find the values of a and b. 

( d) For what values of 1..~ will the quadratic equation .r2 + 3.z· + I..: = 0 ha,·e: 

( i) equal roots. 

(ii) no ·real roots. 

(iii) one root the reciprocal of the other. 
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QUESTION T\iVO (Start a new answer booklet) 

(a) (i) For the parabola :r: 2 = 8( y-3 ). find the co-ordinates of the focus and tlw ('quation 
of the directrix. 

(b) 

(ii) By completing squares. find the centrP au<l radius of the circle: 

.1.·2 - 2.r + 1/ + 4y - 11 = 0. 

y 

V(2.4) 

S{2,33 /4) 

-t--t------------x 

'( 

The diagrnm abu'-·e shows R parabola with vertex 1"(2.4) and focus 5(2.3f ). Find 
the equation of the parabola. 

{ c) Two integ<>rs haw a sum of 12. Let t.he integers h<> .1: and 12 - .c. 

(i) \,Vrit.e down an expression for the product of one of the numbers with the square 
of the other. 

(ii) Find the two integ{'rs for this expression to be a maximum. 

(d) Giwn the points A.(0.0) and B(3.0). a point P(,r.y) moves so that the distance PA. 
is ahniys t\Yire the distanrc· PB. Prm·e'that the locus of Pisa circle. centre (4.0) 
and radius two units. 
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Q.l}ESTION THRE~ ( Start a new answer IJooklet) 

(a) Consider the funrtion /(.r) = .r 3 - 6.r 2 + 8. 

(i) Find the stationary points and their naturf'. 

(ii) Find any point of inflexion. 

(iii) Sketch the curve. ( You need not find the .r-intercepts.) 

( b) The height h metres of a cricket ball t seconds after being struck is gin,•n by: 

h = 98t - 9•8t2 . 

(i) Find the greatest height reached by th<" ball, 

i'· ; . (ii) Find the total time the ball is in the air. 

(c} (i) What is the domain of the function y = loge(.r + 1)'? 

(ii) Sketch the curve _I/= log,(.r + 1) for -1 < .r ~ 3. 

(iii) The Yolume of the solid of ff'Yolution formed when the section of the cmT<" 
y =: loge(.r + 1) from .r = 0 to .t· = 2 is rotated around the .r-axis is giwn by 

i· c:= ;;-1 2 
( loge(.r + l)r d.r. 

C :-;e Simpson"s rule with three function values to approximate this integral. ( Le,1,·r· 
your answer correct to two decimal places.) 
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QCESTION FOl;R (,Start a new answer booklet) 

( a) Find t.he following indefinit.e i11tegrab: 

(b) 

(i) / ,Ji d:r. 

(ii) J(t + 3)2 dt. 

( ... ) 2r+3d J ·) 
l1l . x. 

. J: 

Th<' diagram above show:c; the parn h, ila !/ = ( .r - 2) 2 • 

(i) Find the equation of the tangent to the cmTe y = (.r -2)2 at the point (4 . ..J,). 

(ii) Show that· this tangent crosses the :r-axis at the point B(3.0). 

(iii) Find the area of tlw shaded region hounded by the parabola. the t.angent and tlw 
.r-ax1s. 

( c) The point ( 1.1) is a stationary point on tlw nuTe y = f(.c ). Find the f'quation of tlw 
curve. gi,·en /'(.r) = 2.r - 3. 
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QUESTION FIVE (Start a new answer booklet; 

( a) (i) Express 0·81r radians in degrees. 

(ii) Solve t'it.ntl- V3 = 0. for O:::; .t:::; 2r.. 

0<) 8 ' 
\Scm 

( b) The circle in the diagram aboYe has radius O .4 of 4cm. A chord .-lB of length 5 cm 
subtends an angle (:} at the centre 0. 

( i) l. se the cosine rule to show that cos 0 = J2 • and hence find the Yalue of 0 in 
radians. ( Give your answer to five decimal places.) 

(ii) Find the leugt h of the minor arc A.B .( Give your answer to two decimal places.) 

(iii) Calculate the area of the minor sector OAB. (Give your answer correct to two 
decimal places. ) 

(c) (i) State the period anci the range of the function f(.r) = 2sin f 
(ii) Sketch the curn· y = 2 sin 1. for O s; .1· :::; 4r.. 

(iii) Solve the equation 2sin 1 = 1. for O :S .r:::; 4rr. 
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QUESTION SIX (Start a new answer booklet l 

(a) Find ddy in each of.the following: 
3.' 

(i) y = ln(.r2 + 1). 

(ii) Y = €Ill X, 

(b)' Prove that the area under the curve y = ½ over the interval a S J' S b where " > 0. 
is the same as the area over the interval 2a S .r S 2b. 

(c) Evaluate the following definite integrals: 

( i) 12 6e3r d::r. 
0 

(ii) --dx. 11 3.r2 

0 .1'3 + 1 

{ d) (i) 
d 

Show that d(.dn.r) = 1 + hu. 
.l' 

(ii) Hence find j ln .r d.r. 

Ql'ESTIO:-J SEVEN (Start a new answer booklet) 

F. d dy . 
(a) m - given: 

d.1· 

(b) 

(i) Y = .l'l('-r. 
(ii) y = ..;;;. 
(i) On th<-' same set of axes. sketch the <:U[WS y = fr and y = r:-.c for the domain 

-2 S ,I'S 2. 
(ii) Find the gradients of t.he tangents to the cun·es at the point ( O. 1 ). Hence find 

the angle between the tangents at this po~nt. 

Exam continues o,·erleaf ... 
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(c) 

y=lnx 

A 

0 
)C 

1 

( i) Find Rn t•xpression for the area of rectangle O A.BC. 

(ii) Calculate the area bounded by the curYe y = hi.r. both axes and the line y = 1n2. 

(iii) Hence' or otherwise show the area of the shaded region is equal to 2 ln 2 - 1 square 
unit~. 

KW:\l 
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