
Mathemati
s 131 { Cal
ulus for Physi
al and Life S
ien
es 1Pre
al
ulus Diagnosti
 Quiz { September 7, 2004Solutions1. Solve for x: 3x2 � 21x+ 30 = 0.Method 1 (easier): Fa
toring, we see 3x2 � 21x+ 30 = 3(x� 2)(x� 5). This equals zeroonly when one of the fa
tors is zero. 3 6= 0, so the roots are given byx� 2 = 0) x = 2; orx� 5 = 0) x = 5:Method 2 (more 
al
ulation): Use the quadrati
 formula: ax2 + bx+ 
 = 0 has rootsx = �b�pb2 � 4a
2aHere a = 3; b = �21; 
 = 30, sox = 21�p441� 4(3)(30)6 = 21�p816 = 21 + 96 ; 21� 96 = 5; 2:Note: You 
ould also fa
tor out the 3, then apply the quadrati
 formula.2. Let f(x) = px� 1 and g(x) = x3 + 1. Find f(g(x))? What is the domain of f(g(x))?f(g(x)) =pg(x)� 1 =p(x3 + 1)� 1 = px3 = x3=2The domain of a fun
tion de�ned this way is taken to be the biggest set of real numbersyou 
an substitute into the formula and get a well-de�ned result. Here, we 
an't take thesquare root of a negative number and get a real value, so x3 � 0 is ne
essary. This is thesame as x � 0. The domain is the set of all x � 0 in the real numbers.3. Simplify and express as a single fra
tion:xpx+1 +px+ 1xx2+3First we rewrite the fra
tion as multiplying by the re
ipro
al of the denominator, then putthe terms in the numerator over a 
ommon denominator so they 
an be added, then �nally1




ombine: xpx+1 +px+ 1xx2+3 = � xpx+ 1 +px+ 1� � �x2 + 3x �= � xpx+ 1 + x+ 1px+ 1� ��x2 + 3x �= � 2x+ 1px+ 1� � �x2 + 3x �= (2x+ 1)(x2 + 3)xpx+ 1(Many other forms possible too.)4. Let f(x) = x2 + 2x. Compute and simplify: f(2 + h)� f(2� h).In an expression like f(2 + h), we take the \inside" (the 2 + h) and substitute that in forx everywhere in the de�nition of the fun
tion:f(2 + h)� f(2� h) = [(2 + h)2 + 2(2 + h)℄� [(2� h)2 + 2(2� h)℄Now expand, 
olle
t like powers and simplify:[(2 + h)2 + 2(2 + h)℄� [(2� h)2 + 2(2� h)℄ = [4 + 4h+ h2 + 4 + 2h℄� [4� 4h+ h2 + 4� 2h℄= [8 + 6h+ h2℄� [8� 6h+ h2℄= 12h
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