18 March 2004

MATH 101
HOMEWORK 3 SOLUTIONS

1. Find f'(z) where f(z) = tan(cos?(z + secz) — 2 + 1).

Solution:
f'(x) = sec? (cos?(z + secx) — 23 + 1) (2 cos(x + sec z)(— sin(z + sec z))(1 + sec x tan x) — 3z?) .

1

2. Find f(x) where f(u) = —, u(t) = t* + cost, t(x) = (1 + 3z)°.
u

Solution: 1

flz) =

(14 32)18 + cos[(1 + 32)%]"

18(1 +32)'7(3) — sin[(1 + 32)°)(9(1 + 32)%(3))

flw) =~ [(1+ 32)™ + cos[(1 + 32)°]2

3. Find f/(z) where f(z) = (sec(2® + tanz) + $5)2 (2 + 2+ 1)3.
Solution:
fl(z) = 2(sec(z® +tanz) + 2°) [sec(z® + tanz) tan(z® + tanz) - (27 + sec” x)

+52%] (¢° + z + 1)
+ (sec(z® + tanz) + a:5)2 [3(z% 4+ 2 + 1)%(22 + 1)].

d
4. x(t) = t? + cost, y(t) =t + sint. Find d_y

x
Solution:

dy _ (%) _ L+cost

dx (‘Zl—f) 2t —sint’

d
5. x(t) = t? +t — tant, y(t) = 3 + cot t. Find d_y
T

Solution:

dy |
dr

) 3t —csc?t
) 2t +1—sec?t’

SR



dy d?
6. z(t) = 3cost, y(t) = 5sint. Find == and — Y

dx dr?’
Solution:
dy _ (%’) _ dcost
dx (Z—f) —3sint’
d*y _ ({ddurdel)y _ (diZ5ehl/d) 1 (—5sint)(—3sint) — (5cost)(—3cost)
dz? (3—?) —3sint  —3sint 9sin®t '

d
7. If 22 + 3zy + y* = 10, then find d—y

x
Solution:
2 3
2r + 3y +3xy +2yy’ =0 and ¢y = — Tt J
3z + 2y

d
8. If ycosx + xsiny = 8, then find d—y
x

Solution:

sinxz — sin
y' cosz —ysinzr+siny +zcosy -y =0and y = ysmz =Sy
cosx + rcosy

dy dy
If = 3, then find —=
9. If 2" + zy + y" = 3, then ndd and da:( 1).
Solution:
728 +y

T2 +y+ay + 7y =0and y = — - Putting in z =1, y = 1 we get ¢/(1,1) = —1.

x + Tyb

dy . d
10. If tan(zy) + 1 = 0, then find d— and dy( 4,7/16).
i

Solution:

sec?(zy) - (y + zy') = 0, but sec is never zero so we must have (y + zy’) = 0, from where we
find 3y = Y Now putting x = —4, y = 7/16 we get y'(—4,7/16) = 7/64.
x
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