
Mathematis 133 { Intensive Calulus for Siene 1Exam 1 SolutionsOtober 3, 2005I. First note that f annot be either linear or exponential beause it is inreasing for somex and dereasing for other x.A) g(x) is the only linear funtion, beause it is the only one with onstant slope. Usingthe �rst two points for instane m = 28�230�(�2) = 52 . The y-interept is 28 from the tableso g(x) = 52x+ 28.B) h(x) is exponential. This an be seen beause the ratios of suessive values is onstant:182 = 22=9 = 2=92=81 = 2=812=729 = 9:To �nd the formula, we try to determine a; b to math the table with h(x) = bax.From h(0) = 2, we get 2 = ba0 = b. Then from h(�2) = 18 we get 18 = 2a�2 so9 = a�2, so a2 = 1=9, and a = 1=3. The formula is h(x) = 2 �13�x.II. Beause the \Explosium" deays exponentially, we know the amount is given by aformula Q(t) = Q0ekt or Q(t) = Q0at. Either form an be used, and we will show how todo the problem using both of them.Method 1. Using Q(t) = Q0ekt, the initial amount is Q0 = 10, and the half-life is 12 yearsso 5 = 10ek�121=2 = e12kln(1=2) = 12kln(1=2)12 = kThen we want to determine the time t when Q(t) = 1:1 = 10e ln(1=2)12 t1=10 = e ln(1=2)12 tln(1=10) = ln(1=2)12 t12 ln(1=10)ln(1=2) = tMethod 2. Using Q(t) = Q0at, we have Q = 10at and substituting t = 12 (the half-life) weget 5 = 10a12, so a = (1=2) 112 and Q = 10�(12 ) 112�t = 10( 12)t=12. Then as before we want1



to solve for t in the equation 1 = 10 �12�t=12 We get:1=10 = �12�t=12ln(1=10) = (t=12) ln(1=2)12 ln(1=10)ln(1=2) = t(whih agrees with the other method, of ourse!)III. A) Beause this plot is sinusoidal, with a maximum at x = 0, it is simplest to usethe form y = A os(Bx) + C. The amplitude A = (5 � (�3))=2 = 4. The period is 1, so2�=B = 1 and B = 2�. The graph is also shifted vertially by C = �1:y = 4 os(2�x)� 1:B) This graph looks like a polynomial of degree 3 sine there are 2 turning points, a doubleroot at x = 1, and a root at x = 2. This gives y = k(x � 1)2(x � 2) for some onstantk. Sine the graph \starts high and �nishes low" we know k < 0. The exat value an bedetermined beause the graph shows the y-interept at y = 6:6 = k(0� 1)2(0� 2) = �2kSo k = �3 and the formula is y = �3(x� 1)2(x� 2):IV. The graph y = 10x+1 is an exponential growth urve (shifted left by 1). So it doespass the horizontal line test (horizontal lines y =  > 0 interset the graph exatly one).This says there is an inverse funtion. To �nd the formula, interhange x and y then solvefor y taking logarithms: x = 10y+1ln(x) = (y + 1) ln(10)ln(x)ln(10) = y + 1ln(x)ln(10) � 1 = yThe inverse funtion is f�1(x) = ln(x)ln(10) � 1.V. A) r(x) has vertial asymptotes where the bottom is zero: 16� x2 = 0, so x = �4.B) r(x) has a horizontal asymptote at y = �2 beause as x! �1,2x2 � x16� x2 = 2� 1x16x2 � 1 ! �2C) The graph y = r(x) rosses the x-axis where the top is zero: 0 = 2x2� x = x(2x� 1),so x = 0 or x = 1=2. 2


