IBMath HL2  Formal Calculus and Mathematical Induction Review

sin(x-1)+cx x<1

) , find constants C,d € R. So that the function is differentiable at X =1.
X°—=x+d x>1

1. Given f (X) ={

-2X-5 x<-1 df
5 , use Rolle’s theorem to show that — =0 exists on the interval [-2.5,2] .
X“—4 x>-1 dx

2. Given f(X) :{

df sinx
3. Find o where f(X) = J. ﬁdt . Show your work with proper notations.
X n
6

f(x)= x+l
4. Given X', find all values of c on the given interval [1, 3] such that f(b)—f(a)= f'(c)x(b—a).

5. Revisit the Formal Calculus quiz.

6. Revisit the Formal Calculus homework.

7. The function fis defined by f (x)=e”sinx.
14 X H 72-
a. Show that f (X) =2e SIn[XJrEj.

b. Obtain a similar expression for £ (x)

c. Suggest an expression for f (2n) (X) NneZ", and prove your conjecture using mathematical induction.

sin 2x _ sin(21x)

8. (13G#3) From Sin 2X = 2Sin XCOS X we observe that SiN XCOS X =

21
_ sin(2°x) _ sin(2°x)
a. Prove that i. SIN XCOS XCOS 2X = T ii. SINXCOS XCOS2XCOS4X = T
b. Assuming the pattern in part a continues, simplify
i. SIN XCOS X COS 2X oS4 X cos8x ii. SIN X COS X COS 2X...C0S 32X

C. i. Generalize the results form parts a and b.
ii. Prove your generalization using mathematical induction.

d" 2(n-3)!
9. Using Mathematical induction, prove ay_ )"t 20=3)!

v ) for neZ,n>2 if y=(1+x)*In(1+X)
X +X
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sin(x-1)+cx x<1

) , find constants C,d € R. So that the function is differentiable at X =1.
X°—=x+d x>1

1. Given f (X) ={

-2Xx-5 x<-1 df
5 , use Rolle’s theorem to show that — =0 exists on the interval [-2.5,2] .
X“—4 x>-1 dx

2. Given f(X) :{

sinx

df
3. Find ™ where f(X) = j ﬁdt . Show your work with proper notations.
X n
6

f(x)= x+l
4. Given X', find all values of c on the given interval [1, 3] such that f(b)—f(a)= f'(c)x(b—a).



7. The function f is defined by f (X) =e*sinx.

a. Show that f”(x) = 2¢e* Sin(x+%j.

b. Obtain a similar expression for £ (x)

c. Suggest an expression for £ (x , NeZ", and prove your conjecture using mathematical induction.
g8

P(_) : P(_) is true.
Assume P(n) is true. Then

P(n+1):

So P(n+1) is true. P(_) is true. If P(n) is true then P (n+1) is true. Hence P(n) is true for all n



sin2x sin(2'x)

8. (13G#3) From Sin2X = 2sin XCOS X we observe that SIN XCOS X = ——— = ——
2sinx  2°sinX

_ sin(2°x) _ sin(2°x)
a. Prove that  i. SiN XCOSXCOS 2X = ———— ii. SiN XCOS XCOS2XCOS4X = ————=
2°sin x 2°sin x

b. Assuming the pattern in part a continues, simplify

i. SIN X COS X COS 2X COS 4X COS8X ii. SIN X COS X COS 2X...C0S 32X
c. i. Generalize the results form parts a and b.

ii. Prove your generalization using mathematical induction.
P(—) : P(_) is true.

Assume P(n) is true. Then

P(n+1):

So P(n+1) is true. P(_) is true. If P(n) is true then P(n+1) is true. Hence P(n) is true for all n



9. Using Mathematical induction, prove d” y =(-D"* M for neZ,n>2 if y=(1+x)’In(1+Xx)

(L+x)"?

P(—): P(_) is true.

Assume P(n) is true. Then

P(n+1):

So P(n +1) is true.

P(_) is true. If P(n) is true then P(n +l) is true. Hence P(n) is true for all n



