
KEY

Section 1: Algebra

1.1 (1 3)(2 5)
1.2 a. odd ;b. 30
1.3 a,c
1.4 Any example of the form:

I = {f | f(x) = 0 for all x ∈ S}

where S ⊂ [0, 1] has at least two points.
1.5 6x+ 1
1.6 a. 5; b. 0
1.7 λ2 − 1
1.8 b,c
1.9 b
1.10

P =

[
1√
2

1√
2

1√
2
− 1√

2

]
; D =

[
2 0
0 8

]
Section 2: Analysis

2.1 −3e−2
2.2 None
2.3 f(0)
2.4 a,b,c
2.5

∞∑
n=1

(−1)n−1 x2n

(2n− 1)(2n)

2.6 π
4 −

1
2 log 2

2.7 a,b
2.8 None
2.9 Standard example:f(z) = z2

2.10 b

Section 3: Topology

3.1 b
3.2 a,b
3.3 a
3.4 a,b
3.5 a,b
3.6 a,b,c
3.7 a,b
3.8 b,c
3.9 a,b,c
3.10 b

Section 4: Calculus & Differential Equations

4.1 3
8

√
π

4.2 πa
4.3 2

3 .
4.4 π

4
4.5 12π
4.6

x(t) = x0 cosωt+ y0 sinωt
y(t) = −x0 sinωt+ y0 cosωt

4.7 [
cosω sinω
− sinω cosω

]
4.8 y′ = u; u′ = v; v′ = v − x2u2
4.9 a. All points (x, 0), x ∈ R; b. y = c(x2 + 1)
4.10 a,b

Section 5: Miscellaneous

5.1 d2 ≤ a2 + b2 + c2

5.2 10 cms
5.3

√
14

5.4

α` =

(
n− k
r − `

)
, 0 ≤ ` ≤ k

5.5 a,c
5.6 56k + 37, k ∈ Z
5.7 2

3
5.8 a,c
5.9 2× 5! = 240

5.10 10
(
10
7

) 1
3 − 11

Note: Please accept any correct equivalent form of
the answers.
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