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Problem 1. Compute fl _dr using the following substitution of variables:
PP ] va—ae T & ‘
1. = +/2sint. 2. x = —+/2sint. 3. x = /2cost. 4. x = —/2cost.

sin xdx

Problem 2. Find the definite integral f2 ——
o l+cos?x

Problem 3. Find the following indefinite integrals.

cos+/x 1 5,1 1 51 f sin\/z
1. j dzx. 2. J 3 cos . dx. 3. j - COS - dx. 4. 7\/m dzx.

Problem 4. Find the following indefinite integrals.

SeC T . .
1. f tan® x sec? x dx | J : da: J tan? x sec? v dz. Use your experience on these three integrals
an

to find f tan™ x sec? x dx for m # —1.

tanx

2. J sec® rtanx dx , f sec’ rtanz dx , f dx. Use your experience on these three integrals

sec T

to find f sec™ x tan x dx for m # 0.

Problem 5. Compute the indefinite integral f sin® z dz by the following steps:
1. Write sin® 2 = sin® z -sin® z, and use the triple and double angle formula, as well as the product

to sum formula, to show that

sin® z = —lcosGyc—i—i(:osél:r;—Ecos%t:‘—i—3
32 16 32 16

2. Find the indefinite integral f sin® z dz using the identity above.

Problem 6. Compute the indefinite integral f cos® x dz by the following steps:

1. Write cos® x = cos® x-cos? x, and use the triple and double angle formula, as well as the product

to sum formula, to show that

cos® z = — cos 5x + — coS 3T + — COS T .

16 16 8

2. Find the indefinite integral f cos® x dx using the identity above.

Problem 7. Let y be a twice differentiable function satisfying
ey =4dsec ?2rtan2r, y(0)=—1,9'(0) =4
de ) Y *

Find y.



Problem 8. 1. Let f:[0,a] — R be a continuous function. Find J dx.
f: 100l ) T+ fla—a)
. ! sin . 3 VT
2. Find . sinz 1+ sin(l — x) dzx. 3. Find . m dx.
Problem 9. Let f:[—1,1] — R be a continuous function.
1. Show that

Lg f(sinz)dx = Lg f(cosx)dz.

2. Use the identity above to find the integrals J ’

s
3
cos? x dr and f sin® z dz.
0 0

Problem 10. Let a and b be positive (rational) numbers. Show that

Ll (1 — 2)’dx = fl (1 —z)"dx.

0

Problem 11. Let ag, ay, - - -, a, be real numbers satisfying
Qo aq a9 Qyp, .
I T T

Show that the polynomial p(z) = ag + a;x + asx® 4 - + a,x™ has at least one real zero.



