
MATH 135 Calculus 1 Worksheet 10 Fall 2023

1. Compute the derivatives.

(a) y = tan3 x+ tan(x3)

(b) y =
√
4− 3 cosx

(c) y = sin(
√
sin θ + 1)

(d) y =
cos(1 + x)

1 + cosx

(e) y =
√
cos 2x+ sin 4x

(f) y = sec(
√
t2 − 9)

2. The displacement of a particle on a vibrating string is given by the equation s(t) = 10 + 1
4 sin(10πt) where s is

measured in centimeters and t in seconds. Find the velocity of the particle after t seconds.

3. Calculate the derivative of the sine function as a function of degrees rather than radians.

4. Imagine a sphere whose radius r increases at a rate of 3 cm/s. At what rate is the volume V of the sphere
increasing when r = 10 cm?



5. Find an equation of the tangent line to the curve y = 2/(1 + e−x) at the point (0, 1).

6. Find all points on the graph of the function f(x) = 2 sinx+ sin2 x at which the tangent line is horizontal.

7. At what point on the curve y =
√
1 + 2x is the tangent line perpendicular to the line 6x+ 2y = 1?

8. If g(x) =
√
f(x), where the graph of f is shown, evaluate g′(3).

 SECTION 3.4  The Chain Rule 205

 66.  If f  is the function whose graph is shown, let hsxd − f s f sxdd 
and tsxd − f sx 2 d. Use the graph of f  to estimate the value  
of each derivative.

 (a) h9s2d      (b) t9s2d
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 67.  If tsxd − sf sxd , where the graph of f  is shown, evaluate 
t9s3d.
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 68.  Suppose f  is differentiable on R and ! is a real number.  
Let Fsxd − f sx ! d and Gsxd − f f sxdg!. Find expressions  
for (a) F9sxd and (b) G9sxd.

 69.  Suppose f  is differentiable on R. Let Fsxd − f se x d and 
Gsxd − e f sxd. Find expressions for (a) F9sxd and (b) G9sxd.

 70.  Let tsxd − e cx 1 f sxd and hsxd − ekx f sxd, where f s0d − 3, 
f 9s0d − 5, and f 99s0d − 22.

 (a)  Find t9s0d and t99s0d in terms of c.
 (b)  In terms of k, !nd an equation of the tangent line to the 

graph of h at the point where x − 0.

 71.  Let rsxd − f stshsxddd, where hs1d − 2, ts2d − 3, h9s1d − 4, 
t9s2d − 5, and f 9s3d − 6. Find r9s1d.

 72.  If t is a twice differentiable function and f sxd − xtsx 2 d, !nd 
f 99 in terms of t, t9, and t99.

 73.   If Fsxd − f s3f s4 f sxddd, where f s0d − 0 and f 9s0d − 2,  
!nd F9s0d.

 74.   If Fsxd − f sx f sx f sxddd, where f s1d − 2, f s2d − 3,  
f 9s1d − 4, f 9s2d − 5, and f 9s3d − 6, !nd F9s1d.

 75.  Show that the function y − e 2xsA cos 3x 1 B sin 3xd satis!es 
the differential equation y99 2 4y9 1 13y − 0.

 76.  For what values of r does the function y − erx satisfy the  
differential equation y99 2 4y9 1 y − 0?

 77.  Find the 50th derivative of y − cos 2x.

 78. Find the 1000th derivative of f sxd − xe2x.

 56. (a)  The curve y − | x |ys2 2 x 2  is called a bullet-nose 
curve. Find an equation of the tangent line to this curve at 
the point s1, 1d.

 (b)  Illustrate part (a) by graphing the curve and the tangent 
line on the same screen.

 57. (a)  If f sxd − xs2 2 x 2 , !nd f 9sxd.
 (b)  Check to see that your answer to part (a) is reasonable by 

comparing the graphs of f  and f 9.

 58.  The function f sxd − sinsx 1 sin 2xd, 0 < x < ", arises in 
applications to frequency modulation (FM) synthesis.

 (a)  Use a graph of f  produced by a calculator to make a 
rough sketch of the graph of f 9.

 (b)  Calculate f 9sxd and use this expression, with a calculator, 
to graph f 9. Compare with your sketch in part (a).

 59.  Find all points on the graph of the function 
f sxd − 2 sin x 1 sin2x at which the tangent line is horizontal.

 60.  At what point on the curve y − s1 1 2x  is the tangent line 
perpendicular to the line 6x 1 2y − 1?

 61.  If Fsxd − f stsxdd, where f s22d − 8, f 9s22d − 4, f 9s5d − 3, 
ts5d − 22, and t9s5d − 6, !nd F9s5d.

 62.  If hsxd − s4 1 3f sxd , where f s1d − 7 and f 9s1d − 4,  
!nd h9s1d.

 63. A table of values for f , t, f 9, and t9 is given.

x f sxd tsxd f 9sxd t9sxd
1 3 2 4 6
2 1 8 5 7
3 7 2 7 9

 (a) If hsxd − f stsxdd, !nd h9s1d.
 (b) If Hsxd − ts f sxdd, !nd H9s1d.

 64. Let f  and t be the functions in Exercise 63.
 (a) If Fsxd − f s f sxdd, !nd F9s2d.
 (b) If Gsxd − tstsxdd, !nd G9s3d.

 65.  If f  and t are the functions whose graphs are shown, let 
usxd − f stsxdd, vsxd − ts f sxdd, and wsxd − tstsxdd. Find 
each derivative, if it exists. If it does not exist, explain why.

 (a) u9s1d      (b) v9s1d      (c) w9s1d
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