MAT1320C Solution to Midterm Test 2 (A) Fall 2014

Solution to Midterm 2 (version A)
MAT1320C, Fall 2014

In x

1. (3 mark) Find the derivative of functigrs X" " atx = e.

Solution Iny = (InX)?, Y 2|nx’ y'= 2¥™In X oyt inx, y'(e) = 2.

y X X

2. (4 marks) Find the equation of the tanger bhthe graph of the equation
3y +y + X+ 1 = 0 at the point(L, 2).

Solution 3(3¢y +x°y") + 3y’y'+3=0. Whex=-1,y=2,3(6 )+ 13'+3=0,18—-¢ +
1y'+3=0.21=-9,y'= —%. The equation of the tangent lingyis —g(x +1)+2,0r

y=-Ix-1
3 3

3. (4 marks) A boy is flying a kite. The strinfytbe kite is being paid out at a rate of 10 meters
per minute (i.e., the distance between the kitethadoy is increasing at a rate 10 meters per
minute). The kite is moving horizontally at a Haig50 meters above the ground. What is the
speed of the kite when it is 250 meters away frioenttoy?

Solution Let the distance between the boy and the kit@,lmend let the horizontal distance
between the boy and the kite keD andx are functions of timé

By Pythagorean's Theore? = x* + 150.

Taking the derivative on both sides of this relatath respect to, we have PD' = 2xX..

Hencex' = 2. SinceD = 250,D' = 10, and, whe® = 250,x = 4250 - 15G = 20,
X

' = 250x 10
200

=12.5 meters per minute.

4. (4 marks) (a) (3 marks) Find the linear agpnation of the functiori (x) = v/x*> +1 at
X=2.

(b) (1 mark) Estimatg(1.9) using the linear approximation you obtainegart (a).

3x?

20x+1

isy=2—-2)+3y=2-1.

Solution (a) f'(x) =

. Whenx = 2,f'(2) = 2. The linear approximation Hbfx) atx = 2

(b) f(1.9)=2x1.9-1=2.8.
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5. (3 marks) LeE(x) = jox sint?)dt. Find%(F(x).

Solution di F(x) =2xsin(xX').
X

6. (8 marks) Evaluate each of the following diéfirntegrals:

@ = [

Solution Letu = \/;4' 1. Theru'= i.

2%

|1=jl"J_XLi1dx=j &+1d =2 *(u- 1) du-2j(u—2+uj du z{g—zu In}

u=2
=2(In3-1In2) + 1.

3

b =
(b) I j (Inx)
. 1
Solution Letu=Inx. Thenu' = =
X
(1 (% 2 2 1
lz_L x(Inx)ZdX_Il u“du= [u]u:1_5.
(c) |3—_[InTxd

Solution Use integration by partsj‘ %dx: 2Jx+ C.
X

Ig—jlnxdx flnxd(zx/_x) [2\/_xln>§ —2[—d><=2\/_e-4\/_e4—4—2/_

(d) I, = jo”’ﬁcoé Xax.

Solution Letu = sinx. Thenu' = cosx.
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716 1/2 1 12 11
I4:j coéxdx:j (1—u2)du:{ U= } =
0 0 3 o 24
x* -1
7. (4 marks) Consider functidrfx) = ———.
Jx

(@) (2 marks) Use The midpoint rule witl= 3 to estimate the area under the graph(gf
above thec-axis in the interval [1, 4]. (Use 4 digits afteetdecimal point in your calculation).

(b) (2 marks) Use a definite integral to find Heeurate value of the area.

Solution (a) h= 4-1 1. The subintervals are [1, 2], [2, 3], and [3, 4heTmidpoints are 1.5,
2.5, and 3.5.

f (1.5)= 1.0206f (2.5)= 3.3204f (3.5)= 6.0134.

This area is approximately= 1 x (1.0206 + 3.3204 + 6.0134) = 10.3544

(b) A=J-l4 Xj/;ldxzj-:( 5312 — X—1/2) dx= [é ¥2_9 )&/2} :%2_

x=1



