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1. Evalpate the limits.

tan(20)(1 — cos 6?)
62sin®(30)

(a) (6%) lim (b) (6%) lim (z— < ln(l t9)).

2. Evaluate the integrals.

8) (8%) f c(in VA &

(b)(8%) / x2i2xdx.
yﬁﬁgzd

(c) (8%

@@%/

1+sm T

. Determine if each series converges or diverges.

(@) (8%) SO () @) Do Pt

n=1
(8%) Find the values of a such that the following integral is convergent.
s
/ sinz ,
L

(8%) Find the arc length of the curve r = 1 + sin @ where 8 € [0, 27].

(8%) Let pr € [0,1], K = 1,2,...,10 with 3°r° p, = 1. Find the maximum of
10 2 k=1
2 k=1(2px — 3p%)-

(8%) Find the double integral [ [, gf_% d A where R is the parallelogram enclosed by
thelinesz — 2y =0,z -2y =4,3r—y=1and 3z —y = 8.

(8%) Find the line integral f,tanydz + zsec?ydy where C : (t?, ) from ¢t = 0 to
t=1.
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Please show all your work.

(15%) Letd=[a,,] be a symmetric tridiagonal matrix (i.e. 4 is symmetric and a,, =0 whenever

1<|i - j]). Let M, denote the matrix obtained from 4 by deleting the row and column containing

a,, andlet B be the matrix obtained from A by deleting the first two rows and columns. Show that
det(A4) = a,, det(M,,)—a;, det(B) .

(15%) Let F,(R) denote the space of all polynomials with coefficients in R having degree less than or
equal to 2. Let 7: P (R)— FP,(R) be defined by (S ()= f(x)+ f'(x)+ ["(x), where f'(x) and
S (x) denote the first and second derivatives of J(x) . Either show that 7" is not invertible or find its
inverse.

(15%) A matrix A4 is said to be idempotent if 4=4’ Show that /+ A is nonsingular if A is
idempotent.

(15%) Let S={(1,0,1),(0,1,1),(1,3,3)! be a subset of the inner product space R® over the field R.
Apple the Gram-Schmidt process to obtain an orthonormal basis £ for span(S) .

(20%) Let x,y be nonzero column vectors in R” with #n>2 and let’ A =xy" . Show that (a) A4 =0

is an eigenvalue of A with n—1 linearly independent eigenvectors and (b) A is diagonalizable if
T

x'y#0.

(20%) Let 7' be a linear operator on a vector space V , and suppose that V7 is a T —cyclic subspace
of itself. Prove that if U/ is alinear operator on )", then UT =TU if and only if U =g(T") for some

polynomial g(¥).
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i Eva,lgate the limits.

tan(260)(1 — cos 6?)
62 sin®(30)

(a) (6%) Jim (b) (6%) Jim (

).

2. Evaluate the integrals.
(a) (8%) /cos(ln z)dz

(b) (5%) / - < —
)/°°\/z2_——4d

(c) (8%

(d) (8%) / .

1+sin’z

3. Determine if each series converges or diverges.

() (8%) 3 (”2;23 . (b) (8%) Zlﬂ(

n=1

3+1

4. (8%) Find the values of a such that the following integral is convergent.
/ sinx dz.
g~

5. (8%) Find the arc length of the curve r = 1 + sin @ where 6 € [0, 2x).

6. (8%) Let pr € [0,1], 1,2,..,10 with $3;° p, = 1. Find the maximum of
Zk 1(2px — 3p}).

7. (8%) Find the double integral [ [, T‘i d A where R is the parallelogram enclosed by
the lines z — 2y =0, z — 2y = 4, 3x—y=1and3x—y—8

8. (8%) Find the line integral f,tanydz + zsec?ydy where C : (2, 2) from t = 0 to

t=1.
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Please show all your work.

.

(15%) Let4=[a, ] be a symmetric tridiagonal matrix (iie. 4 is symmetric and a,; =0 whenever
1<[i— j,). Let M, denote the matrix obtained from A by deleting the row and column containing

a,, andlet B be the matrix obtained from A by deleting the first two rows and columns. Show that
det(A4) = a,, det(M, ) —a}, det(B).

(15%) Let  F,(R) denote the space of all polynomials with coefficients in R having degree less than or
equal to 2. Let T': P, (R)—> P,(R) be defined by I(/ (%)= f(x)+ f'(x)+ f"(x), where S(x) and
JS'(x) denote the first and second derivatives of JS(x) . Either show that T is not invertible or find its
inverse.

(15%) A matrix A is said to be idempotent if 4=4 Show that I+ A is nonsingular if A4 is
idempotent.

(15%) Let §={(1,0,1),(0,1,1),(1,3,3)} be a subset of the inner product space R® over the field R.
Apple the Gram-Schmidt process to obtain an orthonormal basis B for span(S).

(20%) Let x,y be nonzero column vectors in R” with #>2 and let’ 4 =xy". Show that (a) A =0
is an eigenvalue of A with n—1 linearly independent eigenvectors and (b) A is diagonalizable if
x'y#0.

(20%) Let 7' be a linear operator on a vector space V', and suppose that ¥ isa T —cyclic subspace
of itself. Prove that if U/ is a linear operator on V', then UT =TU .if and only if U = g(T') for some

polynomial g(7).
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