2024 Specialist Mathematics Trial Exam 1 Solutions © itute 2024

Question 1
3 2
a. f(x)= )3( —22x tX _ x(x-1) X _1- 1 X241 ra-1b=—tlandc=1
X —x+1 (x—1F(x+1) x+1 = x+1
b.
Question 2

a 4 +5¢ +1=0, (4 +1)x* +1)=0, X° :—%:%cis(n) or x?=-1=cis(r)

x:lcis J_rz or X =cCis J_rz
2 2 2

2
b. 4x* +3x2+1=0, X2:M:_§ ﬂ :lcis +tan™t —ﬂ DX = i 1tan ﬁ
8 8- 8 2 3 2° 3
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Question 3
a. A x=0,y=2-tand z=t-1.. x+y+z=1.. A liesontheplane x+y+z=1

B: x=t,y=2-tand z=0 .. Xx+y+z=2 .. B liesontheplane x+y+z=2

b, F,—F,=ti —(t-1)k, [, ~F,[ =t>+(t-1F. Attime t, distance is [f;, - F,| = t? + (t -1
1
2

d-. = d 1 - =
Closest approach, let a|rB Al :a(t2 +(t—1)2): 0.:t=2, [

C.

The shortest distance between the paths of the two particles is given by the shortest distance between the two
planes = the perpendicular distance between the two planes.
The centres of the two equilateral triangles (shown as two dots in the diagram) have position vectors

—_—
\/_ .
1
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a= %(T +]+ IZ) and b = %(2? +2]+ ZIZ). Shortest distance between the two planes is ‘5 - é" =



Question 4
a. CA=ai —ck, @—bj—ck'@xﬁ—bcf+caT+abk,

area of AABC == ‘CAxCB‘ \/b2c2+ca +a’b?
bci +caj +abk

Joict 1 oa 1 a? ; unit vector perpendicular to AOAB is v=k
b°c”+c“a“+ah

b. Unit vector perpendicular to AABC, U =

Acute angle & = cos(0.0) = cos™ ( ab J
Jb?c? + ¢%a? + ah’

Question 5

a (X=X X" X" e X+ X0 ) =X -1

b. Let x=2,2"-1=(2-1 2”’1+2”’2+2”’3+---+22+21+2°):2”’1+2”’2+2”’3+---+22+21+2O
; ; ; 2 + h . 2 2
c. Giventhat n is not a square number, i.e. n = m*° where me Q™. Suppose \/_:F,then h=kv/n .: h? =k’n

Since h? is a square number .: k®n must be a square number and hence n=m?, a contradiction to the given

information about n . /n # E

Question 6
a. sin(x2)+cos(y) 1,let y=0, sm( ) 0, x*=0,7z; x=0, /7, positive x-intercept (\/— 0)

b. %(sin(x2)+cos(y2)):%(l), 2xcos( ) 2ysm(y )Sy 0, let gi %(8_0 . xcos( )

In the second quadrant, x =0 .: cos(xz):o, X2 =% X=- \/7 \/7 stationary pomt[ \/7 \/7J

Question 7
[ aroregon ()] ()
a. Area=2x dy=2/sin?| == || =2sin!| =
e W) R -
b. Volume
r ‘ 1 ? V4 \/§+y
=7 dy = 7| —=log, (/5 + y )~ log,, /5 — }: log,
![ 5—yJ ![ By - ny Lﬁ(g( y)-ea V5 y)]| =5 e 5oy
Question 8
a. 79p+84(1-p)=81 .. p=0.6
_ — 10 . Va
b. u~X =81, 0=10 .: sd{X )=—==0.4; 82 is 2.5x0.4 from 81 .: Pr(81< X <82)~0.5
U (%) J625 ( )

.. number of random samples out of 10 ~10x0.5=5
Question 9

")
a. —| =V |=log, x
dx\ 2

b. %vz = I(lx log,, x)dx, integration by parts by letting 1= 3—\): and u = log, x, %vz =xlog, x—x+C

Given v=2 when x=e, %vz =xlog, x—x+2 .: speed v =,/2(xlog, x—x +2).
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