2021 TUT Admission Test (SOCIE Scholarship)

(1) When o’ =4+ 12 and #=4— V12 | find o«*+3°, where a>0 and >0,
(SOL) : Since a >0, it follows that
a= Va+ V12 = \/4+2\/§ = \/(\/§+1)2 = /3+1. Similarly, since 8> 0, we get
3= a— 12 = Va—2v/3 = V(/3-1)2 = /3—1. Hence, a+3=2+3 and
af = 2. Since o*+ 3 =8 it follows that

P+ = (a+8)(a?—aB+p2) =2v3(8-2) = 12V/3 .
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(SOL) : We note that

(2) Evaluate tgi’—g tg

sm—37r sin— sm(l— 1) sin— cos—~ sin—
t 3_7Tt 6_7T =t 3_7Tt 1 10 5 — 2 5 5 = 5 5 =1
710 o 1095 cosgi cos= cos(lf 1) cos— sin~ cos— .
10 5 2 5 5 5 5
-2+ Vb—=z

(3) Evaluate £1£r1171+ Jr—a
(SOL) : We note that
i —2tY5me o (5mz—2)(soa )2t 1)
o1 —1+V2—x o1 (V2—2—1)2—2+1)(/5—2+2)
b—z—4)(vV2—2z+1) 2 1

- hf} 2-2-1)(V5-z+t2) 4 2°

(4) Find the maximum and minimum values of f(z)= z*—62°+92+4 for
0<z<5.

(SOL) : Since f'(z)=3z>—12¢+9=3(x—1)(z—3), it follows that f'(z) =0 at
z=1 and z=3. Since f(0)=4, f(1)=8, f(3)=4, f(5)=24, the minimum
value is 4 and the maximum value is 24 .



(5) Evaluate f 2’ sinx dzx.
0

(SOL) : Using integration by parts, it follows that

/xQSinxd:c = —z2cosx +/2xcosxdm = —x2cosx+2xsinx—/2sinxdx
= —z’cosz + 2zsinz + 2cosz + O,
which yields
s
f 2’ siny dx = [— zlcosx + 2xsinx + 2cosr]g =" —4.
0

(6) Find the volume of the solid obtained by rotating the region enclosed by
y=2> and y= v/8z about the z-axis.

(SOL) : From z?= 8z , we get z*' = 8z, which is

z(z”—8) = z(x—2)(2” +2x+4) . Hence, two curves meet at =0 and z=2 .
Hence, the volume is

/0‘271'{(\/§)2—(332)2}da: = WAQ(8x_$4)dx —

1
e

2
L] = afuo— 2] - 48x
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