Calculus (Type A)

Part I: Multiple-answer questions. For these questions, your answer should be one or more. To
score all the points for each question, you must select ALL of the correct answers and NONE of
the incorrect answers. Missing a correct answer or taking an incorrect one, you will lose 3 points.
In the other cases, you will get zero.

1. (7pts.) Which of the following definitions are correct?
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Ans: B, C,D

2. (7pts.) Which of the following series are correct?

2

@ The average value of f(x) = xi on[l,2]is % :

2
The average value of f(x) = x?sinx on [—g, g] is %

a+b

© If f(x) is concave upward on [a,b], then fz,,q > f )

© If f(x) is concave downward on [a, b], then fu,,q < f (a—+b)

Ans: A, C,D

3. (9pts.) Which of the following definite integrals are correct ?

® fonxsinxdx=n



fon/zxsinxdx =1

© fonxzsinxdx=n2—4
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Ans: A, B, C,

(10pts.) Let V represent the volume of the solids obtained by rotating the region bounded by
the curves y = f(x), y =0, x = a,x = b about the y-axis. Which of the following

statements are correct?

@ If f(x)=%x, a=0 and b = 1, then y=2

9
Iff(X)=Sinx, a =0 and b = T, then V = 272
© If f(x)=x, a=0 and b =1, then sz?”

® If f(x)=1/x, a=0 and b =1,then V =21
Ans: A, B,C,D

(8pts.) Which of the following statements are correct?
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@ sin"lx + coslx = >

If f(x)=tan 'x,then f'(2) = S

3
© If f(x) = xS* for x > 0, then f'(x) = x°5* - (—sinx).
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Ans: A, D

(8pts.) Let S = lirgl+(1 + sin 2x)'/*. Which of the following statement are correct?
x-

@ 7>85>1
®2>5>0
© 3>5>1
® 9>85>5

Ans: D.



7. (7pts.) Which of the following statements are incorrect?

@A The series Z ne" diverges.
n=1
0 -1

The series Ztan 5

~ 1+n

diverges.
. 1 1 1 1 1
© The series =+ -+ —+—+4+ —+ -+ converges.
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. = Cosn .
(D The series Z— diverges .
“~nlnn

Ans: A, B

8. (7pts.) Find the Maclaurin series for f(x) = x cos x. Which of the following series

expansion is correct?

)n+l
© Z 2n 2
D None
Ans: A,C

9. (7pts.) Which of the following is always true?
® If f(x) = limS,(x) where S,(x) = a;(x) + a,(x) + -+ + a,(x) and is differentiable
n—-oo
forall x € R, then f'(x) = lim S;,(x).
n—->0oo

If a power series )50 a,X™ has a radius of convergence R = 3, then it converges at x = 3.
© There is no such a power series that converge only on the interval [0, o).
® None

Ans: C



Part IT : Choices. Select only ONE answer choice from a list of four choices. (5% for each)
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Ans: A
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x—0 Sin23x
Ans: C

3. [ e¥cos’xdx = ® 1 % © % ©) 2
Ans: C

4. fzoo L dx = @%an@%@none

x:1ln2 x

Ans: D

5. nZ;(n+1)!_ @ e-1 20e®;

Ans: A

6. Let A represent the area enclosed by one loop of polar curve r = cos 36. Which of the
following is true?
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Ans: A



