Analysis 2, Summer 2024
List O

“Previous topics”

Basic algebra

. Find the two values of r for which %2 — 2r — 15 = 0. ’rl =-3, ry= 5‘

. Find the two values of r for which 72 —2r+15=0. |7, = 1 + V14, 1o =1 — i/ 14

(a) Solve \/y = sin(z) for y. |y = (sin(x))?

sin(x)

(b) Solve In(y) = sin(x) for y. |y =e

Solve In(z) — 3 =Tt for z. |z = *™™ or x = (*)e”

+1
O -2/ 1

—1
Solve 52 = C++vax2+1fory. |y
Y

Solve e¥ = 9sin(3t) — t2 + C for y. |y = In(9sin(3t) — t* + O)

1 -3
Find the value of C' for which - = ——.
2 1+C
1
Find the real value of C for which sin(0) = 10Ce° — Sk C = =

Find values of A and B such that
A (x4+6)+B-(r—2)=2z—6.

-1 9
A= R B = 1
10. Find values of C; and C5 such that both of these equations are true:
20 + 2C5€° — 3sin(0) — 0sin(0) + 0 cos(t) = 0,
205¢? — 3 cos(0) + —0sin(0) — sin(0) — 0 cos(0) + cos(0) = 1.
(G =—-2,C, =2|
11. If y(z) = = _;j/m and y(0) = —1, find the value of C.
Linear algebra
12. Calculate the length (also called magnitude or norm) of the vector 5i + j + 5k.
VETETE = |Vl
13. Caleulate |[2,—3]|. \/22+ (=3)2=V4+9=|V13




14.

15.

16.

17.

18.

19.

20.

21.

22.

Give a unit vector (that is, a vector of magnitude 1) that points in the same
R 1. |15
direction as the vector v = [15, 8| = llgﬂ = 157 + 8). |UT|U = 1—7i + ﬁj

> N
_Z —_——
V28 vV 29]

Calculate the dot product (also called scalar product) of the vectors u = [0, 1]
and v = [—8, 5].

If [v| = 8 and |w| = 7 and the angle between v and w is 120° = 27, what is the
value of v - w? (8)(7) cos(3m) = (8)(7)(—3) =

If [v| = 3 and |n| = 16 ...

(a) ... and v points in the same direction as n, what is the value of v - n?

Give a unit vector that points in the same direction as 57 — 2).

(b) ... and v is perpendicular to n, what is the value of v - n? [0]

(c) ... and v points in the exact opposite direction as n (this is sometimes called
“anti-parallel”), what is the value of v - n?

If |u| = 1 and |v| = 4,
(a) is it possible that u - v

2/3?
(b) is it possible that u - v = 27?
(c) is it possible that u-v = —2?
(d) is it possible that u - v = 3.817
(e) is it possible that u - v = 4.617?
) is it possible that u - v = —/177?
) u-v

= V7 [55]

If [u] = 1 and |w| = 7, describe ALL possible values that u - w could have.

f
(g) is it possible that

’anything between —7 and 7‘

If lu =1and n =[],
(a) what is the largest possible value that w - n could have?

(b) give an example of a vector u such that u - n has the value from part (a).

u = [Z2, 2] | is the only correct example.

(c) give an example of a vector u such that u-n = 0. There are two possibilities:

u=[53]|orju=[5.3]

ox + 6 or + 6
Writ =
TR " 6r+ 8 (x —2)(z —4)
That is, find A and B such that
S50r+6 A B -8 13
2 —6x4+8 -2 x—4 r—2 x—4

as a sum of partial fractions.




2x — 6 —1/4 9/4
23. Write < as a sum of partial fractions. —/ I L
(x —2)(z +6) r—2 z+6
36 —4 2 2
24. Write P 0 T 182 as a sum of partial fractions. 713 I 756 I p
Analysis 1
25. Give the derivative (with respect to t) of y = 2e3 +4sin(5t) +6 cos(7t) +8t° + 10.

26.

27.
28.

29.

30.

31.

y' = |63 4 20 cos(5t) — 42sin(7t) 4 72t°

d
If y = 29, calculate d—y +y'(x) +y'. 92% 4+ 92% + 92° =
i

If y = 5e* sin(v/14x), calculate y” — 2y’ + 15y and simplify your answer. [0]

Find all critical points of f(x) = z* — 42® — 82 + 2 and classify each one as a
local minimum, local maximum, or neither.

x = —1 is a local min, x = 0 is a local max, x = 4 is a local min‘

Find and classify the critical points of f(x) = e*” (22 + 3).

x = —1is a local max,z = —3 is a local min

If f(3) =5, f'(3) = 0, and f”(3) = 2, could z = 3 be a local minimum
of f(x)? Could it be a local maximum?

Find the following indefinite integrals.

11

(a)/11x4dx: gx“r’—l—C’

(b)/xl/de: 2612 + Clor |2vz +C

(c) /(sin(23:))2 cos(2z) dz = | &(sin(2z))* + C | using substitution u = sin(2z)

2. /x5 4 1 + C| using substitution u = 2° + 1

(e)/11y4dy: —y*+C

1 =1l
0 —du ==
<>/y3dy O

1 —1
® [ Gw=|>+cC

(h) /édy: In(y) + C




32.

33.

34.

35.

36.

1
(i) /e6tdt: 6eﬁuc

(j) /tet dt = using “parts”

(k) /e‘x(Qx —3)dx =|(1 — 2z)e * 4 C| using “parts”

1
Find the definite integral / (42® — 92*) dx. (Your answer should be a number.)
0

1
Give the definite integral / (42® —92%k?) do. (Your answer should be a formula
0

with £.)

b
Calculate

Calculate

IRt
/mq

3
Calculate (a )/ re?® de, (b)/

0 0

x dz. (Your answer should be a formula with ¢.)

3
te? dt, (c)/ ye® dy. All are
0

xdz. (Your answer should be a formula with a and b.) 562 — %az

%(Sin q)2 —

1
594

[P=I=5 et




