Calculus 1, Practise Course

7th week

I. Intermediate value theorem

1. Show that the following equations have a solution on the given interval.
a) 203 +x—2=0o0n (—1,1)
b) Vat + 2523 +10 =5 on (0,1)
(c) ZL‘3—5JZ +2x=—1on (—1,5)
(d) —
)

(
(

d —4x* +2\/r+5=0o0n (0,3)
() z+e*=0o0n(—1,0)
2. For each of the following polynomials p, find an integer n such that p(x) = 0 for
some x between n and n + 1.
(a) p(z) =23 —x+3
(b) pla) =2 +z+1
(¢) p(x) =2° + 5zt + 2z + 1
3. * Show that the equation
2 —3x+1=0
has one root on the interval [1,2]. Calculate this root approximately to within two

decimal places. (The more diligent can write a program for the problem.)

4. ** Prove that there is some number z such that

163
179
'+ = 119.
1422 +sin’zx




II. Using the definition of derivative

1. Use the definition of the derivative to determine f'(z) if

(a) f(z) = ax?® + bx + ¢, where a, b, c are constants
(b) f(z) = vax + b, where a,b are constants

2. Give the values of parameters a and b to make f differentiable at z

fx) =

z2, ha z < zq
ar +b, hax>x

3. Give the values of parameters a, b and ¢ to make f differentiable at 0

e, haz >0
fla) =9,
ax®+bxr+c, hax<0

4. * Suppose that f is differentiable everywhere. Prove that

(a) if f is even, then f’ is odd.
(b) if f is odd, then f’ is even.

** What can we tell about the parity of f*) (the kth derivative of f)?

5. ** Suppose that f is differentiable at x. Prove that

h) — —h
Py = LD = Sa 1)

IT1. Rules of differentiation

1. Find the derivative of the following functions.

(a) f(z) =a'% +6e” + Y
) fla) = &+ 5 — a7

(t) =4t — 9sint +7- 4" +¢*

»

)
)
()
(d)
)
)

d) f(z) = (Vo + 1)@ +2)
(e) g(t) = VE(Vt —17)
(f) f(z) =e€"sinzx



3’)2“'_]-’
202 +x + 1,

—N

.213"‘563:7
x =
21‘3 + 4x + 57

(8) f(2) = 2(" — &)

(h) fla) = =5fmtee

(i) y(x) = ””i@%?x

(i) =(1) = 2ot

(k)

f()
(1)
f(@)

(m) f() = (32 +72)"
(n) g(z) = sin’2z

(0) glx) = V¥ =22 =3
) f(2) = Va+Vz

(a) f(x) = cos(a® + %)
(I‘) h(t) = tan (z;jrrz_lgx)
(S) h(fL’) —e r—1

(t) f(x) = sin (222)

(u) k(x) = sin(cos(sin z))
(v) f(t)=e =

(W) * f(z) =s

() * fa) = (a2 + @) + ) +2)°
(y) ** f(x) = sin (sin<;n3x)>

ifx <0
ifz>0’

ifr <1
ifx>1’

2o = 1.

x0:3.



