MAT1320 Solution to Midterm 2 (C) Fall 2019

Solution to Test 2 (version C)

MAT1320B, Fall 2019

Total = 20 marks
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Part I. Multiple-Choice Questions (2 x 6 = 12 marks)

1. Some values of a function y = f (x) are given as follows:
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A Riemann sum of f (x) on interval [3, 5] with n = 4 and equally spaced mesh points taking the
left end as the sample point in each subinterval equals

(A) 9; (B) 15; () 18; (D) 20; (B) 14 (F) 8.
Solution. (A) The step size is h =0.5. The Riemann sum is

S(4)=05%x2+05x3+05x5+05x8=05%x(2+3+5+8)=09.
2. The derivative of the function f (x) = (sin x)* at x = % is

(A) 4 (B) 5; © 2 (D) 3; (E) 0; (F 1
Solution. (E) Take the logarithm of the function: In f (x) = x In (sin X).
S X

£ () = f (%) [In(sin X) + xcfﬂj = (sin x)X(In(sin X) + xc_o—) Whenx= 2, £'(1) =0.
sin x sin X 2

3. The derivative of the function F(x) = LX t*dt is
A 25 B2 © 2% (D)X E) X (F) x.

Solution. (C) Letu=x2 Theny=F(x) = Lutzdt. yo' = u?=x*and u, = 2x. By the chain rule,

Y = Yo'l = 2x°,

4. I1FF"(x) = 2-3Jx

X3

f'Q)=1,f(1)=-1,thenf(4) =
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Solution. (D) f'(x) = I dx = I (2x2*=3x)dx = —x2+2x*2 +C.
f'(1)=1+C=1. ThenC=0,and f'(x) = —x 2 +2x 2,
f(x)= I (—x‘2 + 2x‘3’2)dx =xt—4x Y24+ C

f(1)=—3+C=-1. ThenC=2,and f (x) =x ' —4x 2 +2. f(4) =

S

5. The approximation of /15 obtained by the linearization of the function f (x) = V5x +1 at
x=3is

19 23 27 31 34 35
A) —: B) —; C) —; D) —; By —; F —.
()5 ()6 ()7 ()8 ()9 ()9
] 5 5 _. ) L .
Solution. (D) f'(x) = . '(3) = =. Sincef (3) =4, the linearization of f (x) at x =3 is
(D) f'(x) NS (3) g (3) (x)

L(x) = g(x —3) + 4. To find an approximation of J15, let 15 =5x + 1. Thenx = % . Hence,

14\ 5(14 1 31
JI5~L| — |= 2| — -3 |+4=—-=+4="—".
(5) 8(5 j 8 8

1
6. _[ arctan xdx =
0

(A) 1 7+In2; (B) 1 (r—21n2); © 1 (z+1In2);
4 4 4
1 1 1
(D) =(7z—1In2); (E) =(7z—21In2); (F) =7—In2.
2 2 2
Solution. (B) Use integration by parts. Letu =arctanx, and letv'=1. Thenu'= 1% and v
+ X
= X.
1 1 1 X
jo arctanx = [arctanx] _ — _[O i dx .
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To find the integral on the right-hand side, use variable substitution. Letu=1+x° Thenu'=
2X.

10X 2 X 1 In2
dx = == dU—— In|u .
IO 1+ x? L 1+ x? [ij I (infull = 2
Hence, jlarctanx:[arctan x]lf X 2dx:z—ln—zzi(ﬁ 2In2).
0 0 Jol4+x 4 2

Part 1. Detailed Answer Question (8 marks)

1. (4 marks) A ball is falling down from the top of a building. A person is 6 meters away from
the building. When the distance between the ball and the person's eyes is 10 meters, this distance
is reducing at a rate 2.4 m/sec. What is the rate of change of the height of the ball at this time?

ball

building

Solution. Let h(t) be the height of the ball above the eyes of the person, and let D(t) be the
distance between the object and the person's eyes. Then h? + 6% = D?. Take the derivative with
respecttot. 2hh'=2DD'. h'= % When D =10 m, h = 4/10° —6* =8 m. Hence,

10 (-24) _

The rate of change of the height of the ball at this time is h' = —3m/sec.

2. (4 marks) Evaluate J'l dx.

1
o x +1

Solution. Use variable substitution. Letu = \/§+ 1. Thenu'= % Whenx=0,u=1, and,
X

whenx=1,u=2.

_ZI —du 2[u—Inul’,

e s

=2((2-In2)-(1-In1)= 2(1—In2).
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