Solution to the Sample Test for SOCIE (Scholarship)

1. When sinfcosf = % find the value of cos46.
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(Sol) Since sin26 = 2sinfcosf = % , it follows that cos46=1—2sin’20 = % .

The answer is @.
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2. Compute nzllogw(l - m) )
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The answer is @.
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3. When A:( ) and (AQ"??)*:(ZZ), find a+b+c+d.

(Sol) For A= (é %) A= (é _12) . Simple computation show that A°= (é le) and
A= (é 2171) . In particular, A4%"**= (é 40144), and hence (4%%)"'= ((1) - 41044) . which

shows a+b+c+d =—4042 .
The answer is @.
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The answer is @.



5. Find the shortest distance between the curve y= vz, (2 =0) and the point
(1,0) .
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(Sol) Since any point on the curve y= Vo is expressed by (z.,+/z ), the distance
¢(z) from (z,+z) to (1,0) is given by

(z) = \/(m—1)2+(\/;—0)2 = \/xQ—xle . Since E/(x):#, ¢(z) has
2\/x2—x+1
the minimum value % at x:% .

The answer is ®.

6. Find the volume of the solid obtained by rotating the region enclosed by

y=—z+4 and y=ax+2 about the z-axis.
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(Sol) From —z’+4+4=x+2, it follows that 2> +2—2 = (z+2)(x—1) = 0, which

shows that two graphs meet at z = —2 and z=1. Since 2+2 < —z?+4 on the
interval [—2,1], the volume V is given by
1 1
V= 7r/ (22 +4)P = (24+2)Y)dr = 7T/ (2'— 92 — 42 +12)da
-2 -2
1
—32
= | Ea st 2 v 122| = w((i—3—2+12)— (—3+24—8—24)
5 , 5 5
_ 108
5

The answer is ®.



