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1. Find the Laplace transforms of the following functions.

(a) (1 —2t) (b) cos? (%) (c) e*sinht
(d) e~tsin 4t (e) sin(3t +2) (f) 5sin <3t - g)
(g) t?e? (h) 3e™* cos (4t) (i) sinhtcost
2. Find the inverse Laplace transforms of the following functions.
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3. Solve the following initial value problems by using Laplace transforms.
(a) ¥ +2y =0, y(0)=3

(b) ¥" —y —6y =0, y(0)=11, y'(0) =28

(c) ¥"+9y=10e"", y(0)=0, ¥'(0)=0

(d) ¥" =4 +3y =06t =8, y(0)=0, y(0)=0

4. Solve the following shifted data initial value problems by using Laplace transforms.
(a) v —6y =0, y(—1)=4.
(¢) ¥+ 2y + by =10t — 100, y(2) = —4, y'(2) =14

5. Sketch or graph the given function, which is assumed to be zero outside the given interval.
Represent it, using unit step functions. Find its Laplace transform.

(a) t (0<t<?2) (b) t—2 (t<2) (c) cosdt (0<t<m)
(d) e" (0<t< ) (e) sinmt (2<t<4) (f) e™ (2<t<4)
(g) t? (1<t<?2) (h) * (0<t<?2) (i) sint (53 <t<m)



6. Find and sketch the inverse Laplace transforms of the following functions.
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7. Solve the following initial value problems with a discontinuous force.

(a) " +9y = { S’Sint’ ?;tf Ty(0) =0, y(0) =4

(b) y”+3y/+2y={§f’ i?;f<1 y(0) =0, ¥'(0) =0

@ vy = { S, ST =1 v =0
(@) y”+3y’+2y:{éj LI =0 v =0

(e) v+ 2y + by = { é? sint, ?;;f 2m y(r) =1, ¢/ (r) =2e7" =2

2 .
(f) y”+4y:{ gt’ S><;<5 y(1) =14 cos2, y(1) =4 — 2sin2

8. Find the following convolutions.
(a) 1xsint (b) e'xe™* (c) cos(2t) *cost (d) sint*cost  (e) txe

9. Solve the following integral equations using Laplace transforms.
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10. Find the inverse Laplace transform of the following functions. w is a constant.
(a) 2ms (b) 1 (©) 18s
(s% 4 m2)? s2(s2+4) (s + 36)?

11. Prove the following change of scale result:

cifany =F (2)
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Hence evaluate the Laplace transforms of the following functions
(a) tcos (6t) (b) 2 cos (Tt)
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