Solution to the Sample Test for SOCIE

1. When sinfcosf = % for 0< < % find the value of sinf—cosé.
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(Sol) Since (sinf—cosh)? =1—2sinfcosf = % ,

V3

Since 0< 0 < % we have sinfd —cosf < 0. Hence, sinf—cosf =— 3

The answer is ®.

2 4 2
2. Compute long + logm% + 10g1o§ + -+ logmi .
® log,25 @ log,,35 ® logy4b @ log,,55 ® log,,65
2 3 4 25 234 25
(Sol) logip7 +logipy +logyyg +  +logyo = logw(Tig--- ﬂ) = 10g(25.

The answer is @.

3. For A:(? }) and B:(é%) we write ABA”:(CCLZ). Find a+b+c+d.
® 2 @ 4 ® 6 @ 8 ® 10
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(Sol) For A—(ll), A —(_1 9 ) Thus ABA = (11)(01)(_1 9 )—(_25

at+b+c+d=28.
The answer is @.

it follows that sinf—cosf == V3 )

3

), and

4. Evaluate 1013.11(;9(0%)2)? where tgA = S;I;i .
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(Sol) We note that

L=cos20 _ ooy cos?30 _ (1—cos20)(1+cos20) cos’30 _ 1—cos’20 cos’30
(tg(36))* sin?36 (1+cos26) sin’36 (1+cos26) sin?30



sin?26 cos?360 (sin26)* 4 (30)*  cos’30

(1+cos260)sin?30  (20)? 9  (sin36)> 1+cos20’
. . . 1—cos26 . (sin20)* 4 (30)*>  cos’36 4 1 2
which yields lim———— = lim —— =1.2.1.= ==
Y 950 tan’30 o0 (20)> 9 (sin30)? 1+cos26 9 2 9

The answer is @.

5. Find the minimum value of f(z)=3z"—22%+ 62> —6x+2.
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(Sol) Since f'(z)=122°—62>+122—6=6(2x—1)(z*+1), the minimum value is
1) 7
/ 5)7 16
The answer is @.

6. Find the area of the region enclosed by y=2z'—-3z+2°-1 and
y=az'—32"+z+1.
1 3 5 7 9
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(Sol) Since (z'—32"+z+1)—('—32*+2°—1)= — (2’ —2—2) = —(z+1)(z—2), two
graphs meet at = —1 and z=2. Since z' -3z +2z+1 = 2" -3z +2>—1 on the
interval [—1, 2], the area is given by
2 2
/ (@'=32°+2+1)— (' —32°+2°— 1) )da :/—(xQ—x—Q)dx
. _
= [—ix3+ix2+2xr = (—§+2+4)—(i+i—2) ==
3 2 . 3 32

The answer is ®.



