
33A/1 Linear Algebra and Applications: Midterm Exam 1 

10/23/2015 

Name: A nolvew Lee__ 

DID: '804 (;2t 520 



2 

Question 1 

A subspace V of Rn is called a hyperplane if the vectors x E V are defined by an equation: 
a1x1 + a2x2 + ... + anxn = 0, where at lgst one a.~ the coefficjeJl!.A.a~ nonzero. \f-1., deptdaat 
(a) [3 points] How many of the variables x; are free? What is the dimension of a hyperplane in Rn? 

(b) [4 points] Explain what a hyperplane in R2 looks like, and give a basis for the hyperplane in R2 

given by the equation x1 + 3x2 = 0. 

@ 3 points] Find an equation like the one given above for the plane spanned by the vectors m 
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Question 2 

(a) [3 points] Define the kernel and image of a matrix A. 

(b) [4 points] Verify that both the kernel and image of A are closed under addition and scalar 
multiplication. 

OY1 \ ~1-_., (c) [3 points] Find a 3 x 3 matrix A such that both the kernel and the image of A contain[~]-
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Question 3 

(a) [3 points] Define what it means for a matrix to be invertible. 

(b) [4 points] Find the projection of the vector x =(~)onto the line L spanned by w =G)· Explain 

why this transformation is not invertible. 

~c) [3 points] For which values of a is the following matrix invertible? First answer this question 
using the determinant of A, and then give a geometrical interpretation. 
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