
Math 151, Fall 2010, Review Problems for Exam 2Your seond exam is likely to have problems that do not resemble these reviewproblems. Partial answers to these problems will be posted in a few days.(1) Di�erentiate the following funtions of x:(a) f(x) = 10arosx (b) g(x) = sin�1(log5(x3 + x+ 1)) () h(x) = ln(tan�1 x).(2) Find (a) limx!1 2x4 � 3x3 + x2 � x+ 1x4 � 3x3 + 2x2 + x� 1 and (b) limx!0 x� sinxx� x osx .(3) Find (a) limx!0+ x1=10 lnx and (b) limx!1 lnxx1=10 .(4) Find the horizontal asymptotes of f(x) = xp7x2 + 1.(5) For eah funtion given below, �nd the intervals where it is inreasing, the intervalswhere it is dereasing, the intervals where it is onave up, the intervals where it is onavedown, the loal maxima, the loal minima, the inetion points, the horizontal asymptotesand the vertial asymptotes.(a) f(x) = x2x2 � 4 (b) g(x) = xx2 � 4 .(6) For the funtion f(x) = x5 � 3x3 + 4x, �nd the intervals where it is inreasing, theintervals where it is dereasing, the intervals where it is onave up, the intervals where itis onave down, the loal maxima, the loal minima and the inetion points.(7) For the funtion f(x) = 1px2 + 1, �nd the intervals where it is onave up, the intervalswhere it is onave down and the inetion points.(8) Find all loal maxima and all loal minima of f(x) = osx� sinxp3 .(9) Find ddx �se�1 x� using the identity se�1 x = os�1(1=x) and the Chain Rule. Thealgebra must be done arefully to get jxj in the denominator.(10) Find the absolute maximum and the absolute minimum of f(x) = ln(�x) + se�1 xover the interval [�2;�1℄.(11) Find ddx [(lnx)x℄ for x > 1.(12) Find the slope of the tangent to the urve x2y3 + xy = 78 at the point (3; 2) on theurve. 1



(13) Find the linearization of f(x) = x1=3 with enter a = 27. Is this linearization greaterthan or smaller than f(x) when x 6= 27?(14) A spherial helium balloon is given a very small amount of extra helium, so that itsradius inreases by 0:001 perent. What is the perentage inrease in its volume? Whatis the perentage inrease in its surfae area?(15) A spherial weather balloon is being inated at the rate of 12 ubi inhes per seond.What is the radius of the balloon when its surfae area is inreasing at a rate of 5 squareinhes per seond?(16) Find the area between the x-axis, the line x = 1 and the parabola y = x2 in thefollowing way: Approximate the area using the sum of the areas of n retangles. Let napproah in�nity.(17) Find p7 with an auray of 0:000001 using Newton's Method.(18) Find all funtions f(x) suh that f 00(x) = x(x2 � 1).(19) Consider the funtion f(x) = x2=3(1� x2)2. Find the intervals where it is inreasing,the intervals where it is dereasing, the intervals where it is onave up, the intervals whereit is onave down, the loal maxima, the loal minima and the inetion points.(20) Consider the funtion f(x) = x1 + x2 . Find the intervals where it is inreasing, theintervals where it is dereasing, the intervals where it is onave up, the intervals where itis onave down, the absolute maxima, the absolute minima and the inetion points.(21) A losed box with retangular sides is built aording to the following spei�ations:The top and bottom sides are made of a material that osts 5 dollars per square foot. thefour vertial sides are made of a material that osts 3 dollars per square foot. The top andbottom sides are retangles with sides of length x and y, where 2x = 7y. The total ost ofmaterials is 100 dollars. Find the largest possible volume that suh a box an hold.(22) We want to make a onial drinking up out of paper. It should hold exatly 100ubi inhes of water. Find the dimensions of a up of this type that minimizes the surfaearea of the up.(23) We want to build a ylindrial an with total surfae area of 100 square inhes. Thissurfae area inludes the top and bottom of the an. Find the dimensions of the an ofthis type that maximizes the volume of the an.(24) Consider a di�erentiable funtion f(x) with the following properties: f(4) = 5 andf 0(x) < �2 for all x. what an you onlude about f(7)? Your answer should be aninequality. 2


