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1 Which of the following are subspaces of R3 ?

(1) {(x,y,2) 1 2x-y+3z=0}

2) {(xy,2)1xy=0}

(3) {(x,y,2)I2x =52}

(@) { (%Y, 2) | (02) = (y+3)/5 = 7z }

a (1), (3) and (4)
b (2) and (3)
C. (2) and (4)
d. (3)and (4)
e. (1) and (2)
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Please record your answers on the litle page.
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2. Which one of the following is a basis for the subspace of R3
G={(xVv.2) | 2x-y+3z2=0}7

a.  {(3,0,-2)}

b.  {(1,0,0),(,2, 0}

c. {(1,0,0)(0,1,0),0,0, 1)}
d. {1,201

G® {(,2,0,(0,3, 1)}
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3. Consider the vector space

F[0,27] = {f | f is a real-valued function defined on [0, 27]}

Recall that the zero of F[0, 27] is the function that has value 0 for all = € [0, 2n].

2 a) Show that {z,cos?z,sin” z} is linearly independent in F[0, 2x].

| b) Use De Moivre’s theorem i.e., (cosz + isinz)" = cosnz +isinnz, to show that

2

cos 2z = cos? z — sin®

f ¢) Deduce from (b) that cos 2z € span{z, cos? ,sin’ r}.
d) Is {cos 2z, , cos? z,sin® z} linearly independent ? Explain.
Q. d) Is { '} linearly indep plai fALUY’f‘CM”f(““:‘,’
— o) %ﬁ x [0 ux]
/ f\"r _"\
€
= O
=0 = A= 0): c =0
e §A

’L ' = CNLA +LSIh2 A,
’L&tm')L). ca-ix~§.4.q¢)c+¢(2_$c4¢x mx)

_‘,; C(frextﬁl" CO'J - Scu s cpdln

c) Sonce oL = O+
e e done. a
d) /U ,&,7 fHheovern oo Haat fC()DZWJW,CJMr'SﬂuTx}
0, Finle on - |
- . deuf ¢, 050" 1 Bt fu Dallc o TO

fq’“: 1m2;¢+0x—:{mx+iamx_ o
q(e-wcuﬁxefou”l




4. a) Find the reduced row-echelon form of the augmented matrix of the linear system
2 — y — 4z = =2
r — y - 2z = 1
—r — 2y + 4z = -1

DO NOT ATTEMPT TO SOLVE THIS SYSTEM.

b) Suppose a linear system has augmented matrix

[Héﬂ = T 1)
00 qg |p

A 1 e)

Find all values of p and ¢ for which this system has
(i) a unique solution,
(ii) infinitely many solutions, and
(iii) no solutions.

In case (ii) above, give a geometric description of the set of solutions. Is the set of solutions a
subspace of R® ? Explain.
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5. a) A pet fanatic wishes to keep dogs, cats and weasels. They are to be fed a
combination of three food types (A, B and C) each week, and their requirements
(in kilograms per pet per week) are summarized below:

A B C

Cats 2 2 3
Dogs 0 1 1
Weasels 2 1 2

The fanatic can only afford 12 kgs of A, 10 kgs of B and 16 kgs of C each
week. Assuming that all the available food is eaten, write down a linear system,
together with all constraints, which describes the possible combinations of cats,
dogs and weasels that this lunatic can keep. DO NOT ATTEMPT TO SOLVE

THIS SYSTEM.

" b) Find all solutions of

20+ y + 2z = 14
3xr + 3y = 15
dr + 4y + z = 29

such that z,y and z are integers with x > 3,5 > 0 and z > 2.
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