Math 1241 - Winter 2003
Mid-Term Exam Number Two - Solutions
February 20, 2003

d
1. Find d_y You need not simplify your result.
x

(a) y = (x3 — 2z + Cosyc)8

. . dy . 3 7 9 )
Solution: %—8(95 —2x—|—cosa:) (33: —2—smx)
3+ 4
b - -
e
2 2 . 3 .
Solution: W = B~z +1) — (@ +4)(22 - 1)
dz (22 —x +1)2

(c) y =sec(x+¢€")

d
Solution: d—y = (sec(z + ") tan(z + €”)) (1 + €%)
x
(d) y = xsin2x

d
Solution: d_y = (1) sin 2z + z(cos 2x)(2) = sin 2z + 2x cos 2z
x

d
2. Find d_y You need not simplify your result.
x

(a) y=Inlnz

dy 11 1

de Inzz zlhz

(b) z +siny =y + cosz.
Solution: 1+ (cosy)y’ = y' — sinx so y'(cosy — 1) = —1 — sinx and hence
dy , —1l—sinx

Solution:

dz 7T Tcosy—1-
3. Suppose f(z) = (3 — 52)~%. Find f"(0).
Solution.:
fl(@) = (=2)(3 = 52)7(=5) = (=2)(=5)(3 = bz)~*
f"(x) = (=2)(=5)(=3)(3 = 52) " (=5) = (=2)(=5)(=3)(~5)(3 — 5z)~*
f"(@) = (=2)(=5)(=3)(=5)(=4)(3 — 52)~°(-5)
= (=2)(=5)(=3)(=5)(—4)(=5)(3 — 52)~” = 3000(3 — 5z) "

SO

3000 1000

" _ -5
£"(0) = 3000(3) e TR



4. Find an equation of the tangent line to the curve

CcoS T
1+e”

Y

1

at the point (O, 5)
Solution:

,  (—sinz)(1+e”) — (cosx)(e”)

v = (14 e*)?
0—1
92

1 1 1

Lo e o) ; .
——=—(x—-0)=—-x,ie,y=—- —.
Yy=5 =3\ TR A R

5. Suppose g(z) = % Find ¢'(2) given that:

F(2) =1, f'(2) =0, h(2) = —2, and I(2) = 3.

soat x =0,y = =-71 Hence the equation of the tangent line is

Solution:
J(z) = (D) f(x) +zf'(2) (1 + h(x)) — (xf(z))N (2)
(14 h(z))?
J(2) = (f(2) +2/'(2))(1 + h(2)) — 2/ (2)'(2)
(1+ h(2))?
_ (1+2-0)(1+(-2)) —2(1)(3) _ 7
(14 (=2)) '

6. Find a parabola with equation y = az®+bx whose tangent line at (2, 14) is y = 17z — 20.
Solution: 1If (2,14) is on the curve then,

14 = a(2)® + b(2) = 4a + 2b
i.e, 2a +b="7. Also, since the line y = 17z — 20 is tangent to the curve at x = 2,
17=19'(2).
Since y' = 2ax + b, y'(2) = 4a + b, so
da+b=17.
Combining this with 7 = 2a + b, you get
2a =10, so a = 5.

Hence b = 7 — 2a = —3, and the parabola is y = 522 — 3.



7. Find the equations of the tangent lines to y = (Inx)? which passes through the origin.

Solution: Suppose the tangent line is tangent to the curve at x = a. Then the slope
of the line is

(Ina)?

2lnzx

since it passes through the origin. Also, ' = , so the slope is also

2lna

a

Equating these two, we have

(Ina)®*  2Ina

a a

SO
Ina=2orlna=0
and hence
a=¢e’ora=1.
In e2)?

4
The slope of the first line is 5~ = —» S0 the line has equation
e e

4
y—(ne’)* = 5z —¢)

which is
4
y=—(z—e)+4
e

The other line has slope zero, so its equation is

y=0.



