1. Compute the following limits.
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2. Find the first and second derivatives of the following functions.

1.

2.

3.

4.

d.

6.

flz)=2*+3z+1

y(t) = /312 + cos(t)
f(z)=e"Vz+3
flw) = 55

flo) = C5

f(x) = sin(3z%e")

7 f(I') __ sin(3x)

cos(3z)
__ sin(2z)+1
8. f(.%') ~ cos(4x)

9. f(t)=+/2+2t

10. f(y) = >0 - eV’
11. f(z) = ecos(52?)

12. f(t) = /arctan(t3)

-sin(t)



13. g(z) = —Sn@+ss 15. s(v) = cos(v® + tan(v))

arcsin(z)+7 cos(x)

14. U(y) = ln(y + ey) 16. p(:l?) — SeC($) . 623+4cos(m)

3. Find the derivate of the following functions:

1. fo Z;H 4. fj;arctan(t)dt 6. f;Q\/4x+7dx
2. flm et dt

2 x? . 2 T
3. fB 2t4z-;>rté+1 5. f[) Sln(t3+1)dt 7. fsin(t) CO:Ei)

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

1. x2—4xy—|—y2 = 4, tangent line at (1, 1) 5. 2y = /22 + 2

2. Hy =2 +1

6. 22°+zy—y? = 2, tangent line at (1,1)
3. 2¥ + y = x, tangent line at (1,0)

4. x-e¥=x—y 7. arctan(z?y) = x + xy?

5. 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(x) = 5255 from 1 to 3, take 4 steps. take 8 steps.

2. f(z) = 22+ V1422, 4 <2z <7, 4. f(z)=¢€"*, 0<x<5h, take 5 steps.
take 9 steps.

5. f(z) = tan(4z), 0 <z < 7/6, take
3. f(z) = y/sin(x), —7m/2 <z <7/2 3 steps.

6. Compute the following integrals:
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7. More integrals.
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8. And more integrals.

10.

11.

12.

13.

14.

15.

16.

17.

11.

12.

13.

14.

15.

16.

18.

19.

sin(x)

1+cos?(z)

dx

/6 sin(t)
IN pdt

| cos?

J 5" sin(5")dt

cos2(t)

) sin(0)d6

J cos(1 + 5t)dt

et dx
fe z-4/In(z) t

1
Jo @

fol zoe

e

J

J
J

J

J
I

f€2 5(In(z))1/5 d

xT

— _dx

dx

T

3
X
o dx

3
X
T dx

S
(1+22)(3—2)

341

3 —32242x

4y —Ty—

y(y+2)(y—

4+x
7. | @nto

4z

z3+z2+z+1

z34+62—2
44622

x

dx

12
3) dy

o dx

dx

dx



1. [ sin(z)dz 5. [Fa2da 8. [}(1+r)dr
9
2 fl \/de 6 f428d8 9 fl/\/i 4 dr
- Jo ’ Vi-zx
3. fol(xe—i-ex)dx Vv
T 2 18 V3
A flf 24 7., \/gdz 10. 75 sd

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

Ly= 7= 4. y = x + cos(x)
$2 X
2. y=ua—32'/3 5.y =515
. Z*$2
3. y = sin’(z) 6. y=o5re

10.Optimisation
Exercises from Chapter 4.7: 2-18

11.Newton’s method

Use Newton’s method with the specified initial approximation x; to find x3, the third
approximation to the root of the given equation.

1. 223 =322 +2=0, z;=-1
2.2-2241=0, x=2

3. 27 4+4=0, x=-1



