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MATH 249
Midterm Handout

. Evaluate
: 2 _ .2 1 ] 2 _ 42 1
(a) lim (1‘ x* cos m) (b) 31:12% (x x* cos m)
Evaluate
(@  lmot @) memt (@) lim ot
=0 — 7 ToOTL — T T——00 — T
For y = ST find an equation of the tangent line at x = —5
. 3
(a) Fory = (sm \/ﬁ) find v/;

(b) For y = cos(3 — 22?) find the second derivative y”.

Show that the function f(x) = x — 2sin (7z) has at least one positive zero i.e.

f(z) =0 at least for one = > 0.

. Locate all 3 roots of p(z) = 223 — 62 + 7 i.e.

find 3 intervals each containing one root.Sketch the graph of y = p(z).
Find secf ifsinf = % and § <0 < %W.NO calculator.
If cosf = %and T < 0 < 27 find sin § and then sin 260.No calculator.

Find the values of @ and b so that the function f is continuous everywhere

(2$2+1 — 3) (42> —1) for x<—3

flz) = ar +b for —3<z<2 .
cos(—7) for x> 2
Find the values of @ and b so that the function f is continuous everywhere

cos(mr) —2sin&F for >3

f(z) = ax’+b for 0<x<3 '

6 vVI—2-—-3
T

for x <0

A
Sketch the graph of ONE function satisfying all the following conditions:

(a) f is defined on [—2,+00)
(b) f is discontinuous at x = 0,1,2 where lirq flz) = 3, lin% f(z) DNE(does not
exist).otherwise continuous

(c) x =0 is a vertical asymptote and y = —2 is a horizontal asymptote



(d) f is not differentiable at z = —1,0,1,2 (no f’'(—1)) otherwise differentiable
and f'(z) =0 for all z € (0,1), also f'(4) = 0.
(e) f isincreasing on (—2,—1) and on (2,4); decreasing on (—1,0) and on (4, 4+00);

(f) the maximum value is 3.

B
Sketch the graph of ONE function satisfying all the following conditions:

(a) f is defined on (—oo,1]

(b) f is discontinuous at = —3 and z = —2 where ml}r_r:l)) flz)=f(-3)=5
otherwise continuous

(¢) = = —2 is a vertical asymptote and im f(z)DNE (does not exists)

(d) f is not differentiable at x = —1,—2, =3 (no f’(—1)) otherwise differentiable
and f'(z) =0 for all z € (—1,0) ,also f'(—4) = 0;

(e) f isincreasing on (—3,—2) and on (0, 1) ; decreasing on (—2, —1) ;

(f) the minimum value is —2.

C
Sketch the graph of ONE function satisfying all the following conditions:

(a) f is defined on (—o0,2)

(b) f is discontinuous at = —3 and z = —2 where $1_i)I£13 flz)=2,and z = —2
is a vertical asymptote,otherwise continuous

(c) y =1 is a horintal asymptote

(d) f is not differentiable at x = —1, —2, —3 (no f'(—1)) otherwise differentiable
and f'(z) =0 for all x € (1,2,)also f'(—4) = 0;

(e) f isincreasing on (—1,1) and on (—3,—2); decreasing on (—2,—1);

(f) the minimum value is 3

D
Sketch the graph of ONE function satisfying all the following conditions:

(a) f is defined on (—1, 00)

(b) f is discontinuous at z = 3 and = = 2 where xligle f(z)=f(2) =3,
xr = 3 is a vertical asymptote ,otherwise continuous

(c) and IEI-POO f(z)DNE (does not exists)

(d) f is not differentiable at x = 0,2,3 (no f’(0)) otherwise differentiable
and f'(z) =0 for all z € (—1,0) ,also f'(4) = 0.
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(e) f is increasing on (2,3) and on (3,4); decreasing on (0,2);

E
Sketch the graph of ONE function satisfying all the following conditions:

(a) f is defined on (—o0, +00)
(b) f is discontinuous at z = —1 and = = 2 where xllrrjl f(z) DNE
xr = 2 is a vertical asymptote ,otherwise continuous
(c) and im f(x)DNE (does not exists), y = —3 is a horizontal asymptote;!
(d) f is not differentiable at x = —1,1,2 (no f’(1)) otherwise differentiable
and f'(z) =0 for all z € (2,3, )also f'(4) = 0;
(e) f is increasing on (—1,1) ; decreasing on (1,2) and on (4, +00)

(f) the maximum value is 4.



