Problem Set 1.1

1. Integrate the following expressions using substitution.

/b e“dx /a sin(bz + ¢)dx
dx
/ /a:\/ az? + bdx

rlnz
/xQexgdx /:lc(ac2 +1)°dz
2 1
/ 2:E—+dx /:c2 sin(22° + 8)dx
¢+ —1

Here a, b, c are constants.

2. Integrate the following expressions using integration by parts.

/a:\/x + 1ldx /x3e_2zd$

/:csec2 xdx /(ln r)*dx
/ac2 In xdx /xln(xQ)dac
/ln(x + 5)dx /(x — 2) cos zdx
3. State the relationship between differentiation and integration.
4. State two parts of Fundamental Theorem of Calculus.
5. Derive formula of integration by parts.
6. Derive formula of substitution.

7. Write from memory the following table of integration.
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1./k de =kx+C  (kis a constant )

xr—&-l
2./xT dr = + C, provided r # —
r+1

(To integrate a power of = other than —1, increase the power by 1 and divide by the incresed power.)

1 d
3./x_1dx—/5dx— x‘” In|z|+C,z £0

(When x < 0, Inx is not defined. In order to handle the cases when z > 0 and when x < 0 in one

formula, we use |x|.)

1
e dr = -e®™ +C

4./
a

1
5. /smax drx = ——cosax + C

a

1
6. /cosax dr = —sinax + C

a

1
7. [ sec? ax de = = tanazx + C

a

1
8. /csc as dr = ——cotax + C

a

1
9. /secaxtanam dr = —secax + C
a
1
10. /cscaxcotax dr = ——cscax +C
a



