MAT1320E
Dr. Fink - practise sheet for the final exam

1. Compute the following limits.

1. lim,_,, 2@ 12. limy 00 Sore
: z+1
2. hmx_,5+ 7—5 13. hmx—)o lnix)
: 42
3. llmw—>—2 348 14, 11mx_)0 Sinha(;:)ix
4. llmxﬁo V 9+ h — 3h
. eu/l()
. 11 15. hmmﬁoo a3
5. lim, 3 £
‘ 16. lim,_,o z3e
6. lim; g —VHt; Vit
17. 1i —1
7. limy_yee (V922 + 2 — 32) 7. limy oo (7 = In(z))
— s : et—e T2z
8. llmt_mo Z;;giﬁ 18. llmx_m z—sin(zx)
9. lim,_, ijj:i 19. lim,_,+ 2¥/(-2
10. lim,, o 25722 20. lim, o0 2/
11. limg, o 257522 21. lim, o+ (4 + 1)@

2. Find the first and second derivatives of the following functions.

By using the definition of the derivative:
1. f(x)=2+3 2. f(x) = -2

By using derivative rules:

1 f(z) =2°+3z+1 3. f(z) = Vz+3

2. y(t) = /3% + cos(?) 4. flz) = 22



9.

10.

3. Linearization.

11.

12.

13.

14.

15.

16.

f (I’) _ ecos(5902)

f(t) = ¥/arctan(t3) - sin(t)

. in(z)+32°
9(%) = mamtert 7 eosta]
u(y) = In(y + e¥)

cos(v® + tan(v))

»
—
<
N~—
I

3
. e +4 cos(z)

Approximate the following functions using the linearization.

1.

2.

f(z) = In(x)+1, compute f(0.1) using
the linearization at a = 0.

f(z) = v/x+1, compute f(1.01) using

3.

4. Find the derivate of the following functions:

1.

2.

3.

f3z u?—1
0 wu?+1
x2 2
[; edt

VT 241
J3 s st

i

4. [ 2:; arctan

(t)dt

5. fOIQ sin(t3 + 1)dt

the linearization at a = 1.

f(x) = =, compute f(I140.1) us-
ing the linearization at a = II.

6. [ Az + Tda

t2 z43
7. fsin(t) cos(x)

5. Differentiate the following equations and find the equations of the tangent lines at the
given points.

. 2 —4zy+y* = 4, tangent line at (1, 1)

z2 2
. 2¥ +y = =z, tangent line at (a,0),

where you have to determine the value
for a first such that it lies on the curve.

4. x-e¥ = x—y, slopes at the point (1, y)

for appropriate y.
222+ 1y —y* = 2, tangent line at (1,1)

. y? = 23+a2+7, slopes at all points with

x = 1. Remark: this type of curve is
called an elliptic curve and is impor-
tant in number theory and cryptogra-

phy.



6. Related Rates.
Textbook Chapter 3.9 exercises 2-7, 14-16.
7. Approximate Integration

Set up the Riemann Sums for the following areas. Do the same with the Trapezoidal rule
for the given number of steps and Simpson’s rule. Recall that the number of approximation
values must be even in that case. Double the given value if needed.

1. f(z) = 295229:-1 from 1 to 3, take 4 steps. take 8 steps.

2. f(x) = 22 +V1+22, 4 <z <T, 4. f(x) =€, 0<ax <5, take 5 steps.

take 9 steps.
ake 9 steps 5. f(z) = tan(4z), 0 < z < 7/6, take

3. f(x) = y/sin(z), —7/2<x<m/2 3 steps.

8. Compute the following integrals:

1. [)xde 10. [ o sda
1+x .
2. ) ipde 11 [/® St gy

3. [ Fdz
4 [ tiide

CJ(x—1)eV dy

12. [ cos®(0)sin(0)do

13. [ 5" sin(5")dt

ot

14. [ cos(1+ 5t)dt

6. [ 222+ zdx . fe4 e

g e

8. [sec?(f) - tan®(0)db 16. Jy (1+d—xx/5)4dm

9. fﬁdu 17. folx ce P dy
9. More integrals.

1. [z cos(5x)dx 3. [(In(x))*dzx

2. [aPe"dx 4. [t*-In(t)dt



5. [In(y/z)dz 13. [ A —dx

6. fo%a;2~sin(a:)dx 14. fm;;r%da:
T P 15. [ titpde

8. [z'- (In(x))2da 16. f%dy
9. [ecs® . gin(2t)dt 17. fm;;r%dm

10. [z -In(1+x)dx 18. [ otqd

e? 5(In(z))Y/> 346z
11, [ @) g, 19. [zEbe=2qy
z3 in(z)
12. f ,/I2+4dx 20. fcosQ :rs)+cos(a7)+1d

10. And more integrals.

1. [ sin(z)dx 5. [ a2 3da 8. [M(1 4 r)dr
2. fg Vrdz
11 6. f0425ds 9. fll//;[ 4
3. fy (¢ +e")dx
T L2 18
4. f1f24+1dz 7., \/gdz 10. f1/f da

11.Curve Sketching Sketch the following curves, using the guidelines discussed in class
and in the textbook Chapter 4.5.

Ly= 7= 4. y =z + cos(x)
I2 X
2. y=ux—3z'/3 5.y =%
. CC—:L‘2
3. y = sin’(z) 6. y= T

12.Bonus topic: Optimization

Since we haven’t done this in class yet, the optimization question on the exam will give
bonus points.

Exercises from Chapter 4.7: 2-18



