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• You may use a scientific calculator that does not have programming or graphing capabilities. NO 

borrowing calculators. 

• NO talking or looking around during the examination. 

• NO mobile phones. If your mobile is seen or heard, your exam will be taken immediately. 

• Show all your work and be organized. 

• You may use the back of the pages for extra space, but be sure to indicate that on the page with the 

problem. 
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1. [8 points] Short Answers: (Just give answer, no partial credit) 

(i) The dimension of the vector space of n-degree polynomials 
nP  is: ___________. 

 

(ii) The dimension of the vector space of 2 by 3 matrices 32 xM  is: _____________. 

 

(iii) The characteristic polynomial of the standard matrix of the linear transformation  

)2,2(),( xyyxT = is _____________________________. 

 

(iv) The rows of a matrix A whose det(A) = 4 are (select only one) 

(a) Linearly Dependent (b) Linearly Independent   

 

(v) Does the vector )6,0,4( belong to )}3,0,2(),0,0,1({span ? (select only one) (a) Yes (b) No. 

 

(vi) The set }0)0(such that:),(in  functonsA { =∞−∞= fCfW  is a subspace of ),( ∞−∞C .  

(select only one) (a) Yes (b) No 

 

(vii) Take the basis )}1,1,0(),1,1,1{( −−=B  . The vector v whose coordinate vector is )2,2()( =Bv  
 is v = _____________________ 

(viii) Take >=<

1

0

)()(, dxxgxfgf  and xxp 8)( = . The distance )2,( ppd  is ___________ 

 

2. [3 points] What is the standard matrix M  in 2R of the operation: A projection on to the x-axis 

followed by a rotation clockwise around the origin by o45 (degrees)? 
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3. [3+1+3+1 = 8 points] Take two linear transformations 22

21 :, RRTT →  defined by 

. 24,24:  and  ,34: 221122122111 xwxwTxxwxxwT ==−=+=  

(a) Write down the matrix representation ][ 1

1

−
T . 

(b) Find the image under 1

1

−
T  of the point )7,7( .  

(c) What is the matrix representation of ][ 2

1

1 TT o
− ? 

(d) Find )1,0)(( 2

1

1 TT o
− . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. [3 points] Find the value(s) of x that make the set )},0,4(),1,0,(),0,4,1{( xxS = linearly 

independent. 
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5. [3+2+2+5 = 12 points] Let )}16,10,4(),3,2,1({ === vuB be a basis for a subspace W in 3R using 

the standard inner product 332211, vuvuvuvu ++=>< . 

(a) What is ?, and ?,?, >=<== vuvu  

(b) Use your answers in (a) to compute >+−+< vuvu 3,2  

(c) What is the angle in degrees between u and v? 

(d) What is the basis of the orthogonal compliment ⊥W  of W ? 
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6. [11 points] Solve the differential equation system with the given initial conditions: 







+=

−−=

21

'

2

21

'

1

1215

67

xxx

xxx
, with 1)0(1 =x  and 1)0(2 =x . 

 


