
MIDTERM 1MAT 14110/13/00 Name Se
.ID number
1 2 3 4 totalTHIS EXAM IS WORTH 40 POINTS. PUT ALL ANSWERS IN THE SPACEPROVIDED. YOU MAY USE THE BACKS OF PAGES FOR SCRATCH WORK.1. (1 pt ea
h, 20 pts total) Pla
e the letter 
orresponding to the 
orre
t answer in the boxnext to ea
h question. Ea
h 
orre
t answer is worth 2 points.(i) Suppose a < 0 and b > 0. Then whi
h of the following must be true?(a) ab > 0 (b) a� b > 0 (
) b�a > 0 (d) b2�a2 > 0 (e) a2+ b2 < 0 (f) none of these.(ii) Suppose f is a linear fun
tion su
h that f(1) = �1 and f(3) = 2. Then f(4) =?(a) 3 (b) 313 (
) 323 (d) 312 (e) 334 (f) none of these.(iii) Whi
h interval is the solution of jx� 2j < 3?(a) (0; 3) (b) [�1; 3℄ (
) (�2; 5) (d) [0; 5℄ (e) (�1; 5) (f) none of these.(iv) Suppose f and g are given by the following tables. What is f(g(2))?x 0 1 2 3 4f(x) 0 4 3 2 1g(x) 1 2 2 4 0 (a) 0 (b) 1 (
) 2 (d) 3 (e) 4 (f) it is unde�ned.(v) What is limx!2 x2�4x�2 ? (a) 1 (b) 2 (
) 3 (d) 4 (e) 1 (f) none of these.(vi) What is the natural domain of qx2 � 1x? (a) x > 0 (b) �1 < x < 1 (
) x > 1(d) x � 1 and x < 0 (e) �1 < x < 0 and 0 < x < 1 (f) none of these.(vii) Suppose that for allC > 0 there is a � > 0 so that jxj < � implies f(x) > C. Then(a) limx!0 f(x) = +1 (b) limx!+1 f(x) = 0 (
) limx!+1 f(x) = 1 (d) limx!+1 f(x) =+1 (e) limx!0 f(x) = 0. (f) none of these.(viii) The derivative of g at x is de�ned to be(a) limh!0 g(x+h)�g(x)x (b) limh!0 g(h)�g(x)x+h (
) limh!0 g(x�h)�g(x)h (d) limh!0 g(x+h)�g(x)h(e) limh!0 g(x+h)+g(x)h (f) none of these.1



(ix) Whi
h of the following is true?(a) If f has a limit at x0 it is 
ontinuous at x0. (b) If the left and right limits existat x0 then the limit exists at x0. (
) If f is 
ontinuous at x0 it has a limit at x0. (d)If f is 
ontinuous at x0 then it is di�erentiable at x0. (e) If f is 
ontinuous at x0 it is
ontinuous on an interval around x0. (f) none of these.(x) Suppose f is 
ontinuous on the real line and f(0) = 0 and f(10) = 2. Thenwhi
h of the following must be true?(a) f attains a maximum whi
h is > 2. (b) f takes the value 1 somewhere between 0and 10. (
) f is in
reasing between 0 and 10. (d) f takes its maximum value between0 and 10. (e) f is never negative. (f) none of these.(xi) The derivative of f(x) = x2 + x3 at x = 2 is (a) 12 (b) 13 (
) 14 (d) 15 (e) 16(f) none of these.(xii) A 
ar drives 30 miles at 60 mph and then another 50 miles at 50 mph. What isthe average speed for the entire trip?(a) 50 mph (b) 5212 mph (
) 5313 mph (d) 55 mph (e) 57 mph (f) none of these.(xiii) List every point a between 0 and 6 in the graph on the left below wherelimx!a f(x) does not exist (standard de�nition of �nite limit)(a) 1; 2; 3; 5 (b) 1; 3; 5 (
) 3; 5 (d) 2; 5 (e) 1; 5 (f) none of these.(xiv) Consider the graph on the left below. At what points does the fun
tion fail tobe 
ontinuous? (a) 1; 2; 3; 5 (b) 1; 3; 5 (
) 3; 5 (d) 2; 5 (e) 1; 5 (f) none of these.
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(xv) What is the relationship between f and g in the graph on right above?(a) g(x) = f(x � 1) + 2 (b) g(x) = f(x � 2) + 1 (
) g(x) = f(x + 2) � 1 (d)g(x) = f(x+ 1)� 2 (e) g(x) = f(x� 2)� 1 (f) none of these.(xvi) Let f(x) = jx2 � 1j. Then(a) f is di�erentiable everywhere (b) f is not di�erentiable at x = 0 (
) f is notdi�erentiable at x = �1 and x = 1 (d) f is not di�erentiable anywhere (e) f is notdi�erentiable between �1 and 1 (f) none of these.2



(xvii) The derivative of (xh(x))2 is(a) 1+ 2xh0(x) (b) 2xh0(x)(1+ h0(x)) (
) 2xh(x)(h(x)+ xh0(x)) (d) h(x)+ xh0(x) (e)2xh(x)(1 + xh0(x)) (f) none of these.(xviii) A dynamite blast blows a heavy ro
k straight up with an initial velo
ity of160ft=se
. How high does the ro
k go (in feet)?(a) 100 (b) 200 (
) 300 (d) 400 (e) 500 (f) none of these.(xix) On planet X a ball dropped from rest falls 36 meters in 2 se
onds. The a

eler-ation due to gravity is(a) 36m=se
2 (b) 18m=se
2 (
) 6m=se
2 (d) p18m=se
2 (e) 3m=se
2 (f) none of these.(xx) Whi
h of the following satis�es f 0(0) < 0?(a) (b) (
) (d) -2 -1 1 2 (e) (f)2. (2 pts ea
h, 10 pts total) For ea
h of the following fun
tions, �nd the derivative fun
tion.(i) f(x) = x6+x2=3+x�2, ddxf(x) =

(ii) f(x) = x3 
os(x), ddxf(x) =

3



(iii) f(x) = sin(x2+tan(x)), ddxf(x) =

(iv) f(x) = (x2�1)=(x�1), ddxf(x) =

(v) f(x) = A 
os(Bx+C), ddxf(x) =

4



3. (5 pts) Compute the derivative of f(x) = 1=x at x = a 6= 0 using only the limit de�nitionof derivative.

4. (5 pts) Suppose that the fun
tions f and g are de�ned on an open interval I 
ontainingthe point x0, that f is di�erentiable at x0, that f(x0) = 0 and that g is is 
ontinuous at x0.Show the produ
t fg is di�erentiable at x0.
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