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Part I : Calculus

1. (7 points) Find the equation of the tangent line to y = (Hig] P gt

(e, 1).

2. (7 points) In using the ¢, definition to prove that lin% x? = 1, where
T—r

¢ = 1, what is the largest value that § can have?

3. (7 points) Suppose f(z) = (2%)*. Find f'(x).

in (cos 8
4. (7 points) Calculate lim mﬂ
6—0 secf

3
. (7 points) Calculate /; —m

6. (7 points) Suppose g(z) = sin(z?). Find ¢ (0).

[aha d

7. (8 points) Determine whether the vector filed is conservative. If it is,
find a potential function.

(a) F(z,y) = e*(cosyi—sinyj)

Lfe ]
(¢) F(z,y,2) = zy?2?1 + x2y2?j + z2y%2k
(d) F(z,y,2) = ye*i + 2e%j + zevk

(b) Flz,y) =

(F R & #A)



B EREHRE 104 25 BREHER 44 KA

Part II : Linear algebra

11 2 0 0
, o011 -1 -1
8. Let A= {1 9 ) 9
21 3 -1 -3

(a) (5 points) Find the LU decomposition of A.

2 2 2 2
. 0 0 |0 |0

(b) (7 points) Let b = ik by = 1] by = NE by = nE
4 5 6 7

Decide for which b; such that Az = b; is cousistent, then solve the
linear system.

9. (8 points) Let V be the plane in R? defined by the equation z—2y+z = 0.
Find the projection matrix on V.

10. Let Py denote the vector space of polynomials of degree at most 3. Con-
sider the linear transformation T : Py — P given by

T(HE) =2f(t) + 1 - 1)f'(t).

(a) (4 points) Give the matrix representation of T with respect to the
ordered basis {1,t — 1, (t — 1)?, (t - 1)3}.

(b) (6 points) Determine Ker(7') and image(T"). Give your reasoning.

11. (10 points) If ap = 0, a1 = az = 1, and ag41 = 2ax + ag_1 — 2a,_a, for
k > 2, determine the formula for ay.

12. Let z,y be vectors in R™.

(a) (6 points) Prove the Cauchy Schwarz Inequality by minimizing the
quadratic function Q(¢) = ||z — ty||?, for t € R.

(b) (4 points) Prove the triangle inequality : ||z + y|| < ||=|| + ||¥]|-
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