MA10192 Mathematics 1 Semester 1, 2017/8

Class Test

Solutions

1. Using the logarithm rules, we can transform this equation as follows:
In(z+1)=1.
This means that v+ 1 = e and thus z = e — 1.
2. We want to find r and 6 such that
cost + 30sint = rcos(t + 0) = rcostcos — rsintsinf.
This means solving the system
rcosf =1, —rsinf = 30,

or equivalently, finding the polar coordinates of the point (1,—30). The solution is
r = +/901 and 6 = 27 — arctan 30 (since the point is in the fourth quadrant). Hence

15
cos(t + 2w — arctan 30) = —.
901

The solutions satisfy

t 4+ 2m — arctan 30 = + arccos + 27n,

15
V901

where n stands for an arbitrary integer, and after solving for ¢, we have the solutions

t = arctan 30 4 arccos + 2mm,

15
/901
where m =n — 1.

3. A combination of the quotient rule and the product rule gives

d e’ ze®lnx —e*(lnz + 1) e’
dx ( ) a 22(In z)? - xQ(lnx)Q(Ilnx_lnx_l)‘

zlnzx

4. Differentiating both sides of the equation, we obtain
dy
2y — x%e¥) -2 — 2ze? = —e.
(2y — x%eY) 5, e e

Hence
dy  2ze¥ —e

dr — (2y — x2e¥)’
If x=1and y =1, then
dy e

de  2—¢




5. We have
f'(z) = €*cosx — e sinx = e"(cosx — sinx).
Since e* > 0 for all z, the equation f’(x) = 0 holds true exactly when when cosx =

sin z, which is the case when z = 7 + 7n for an integer n.

Now note that f”(r) = —2e”sinz, which is negative at x = § +27n and positive at
r = 7 +m+27n for any integer n. Therefore, we have a local maximum z = 7 +27n
and a local minimum at x = 7 + 7 + 27n for any integer n.

6. We use the substitution u = cosx — x, so that du = —(sinx + 1) dz. Then

sinx + 1 du
/—dx:— — =—Inju|+C=—In|cosz — x|+ C.
COST — T U
7. It’s convenient to first write
| Inz
0g: T = ——.
&%= 1n5

Now we use integration by parts, giving

5 1 5
/ rlogsrxdr = — [ zlnzdr
1 Inb /;

2 5 5
1 [x lnx} —L de

TI5 |2 7], W5/, 2
25 1 [42]° 25 6
2 In5|4], 2 b

8. We first differentiate the function 3 times, using the product rule each time. This
gives

f'(x) = coshx + xsinh z,
f"(z) = 2sinhz + x cosh z,
f”l(%) = 3coshz + z sinh x.

Now by the formula for the Taylor polynomials,

1,() = £0) + £~ )+ 10— 02 4 T oot

= ecoshe + (coshe + esinhe)(x —e) + (Sinh e+ g cosh e> (x —e)?

1
+ (§ coshe + gsinh e) (x —e)?

is the answer to the question.
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