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End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Learning Outcomes Structure

Learning Outcomes Structure — End of Term 1 Exam — Mathematics Grade 12 Advanced

Number of questions: 26 Maximum grade: 100 Exam duration: 150 minutes

Marks per question: 2 or 4  Scientific calculator: Allowed Mode: Electronic & Paper

Multiple-Choice Questions (1 - 20)

: Estimate an arc length of a given function — p. 68 — Exercises 7-12

: Find a limit algebraically or graphically, if it exists — p. 85 — Exercises 21-24

: Use the squeeze theorem to find limits — p. 85 — Exercises 29-32

: Find limits for polynomials, rational, and trigonometric functions using theorems — p. 85 — Exercises 7-16

: Study the continuity of a function at a given point — p. 95 — Exercises 21-28

O U1 A W N =

: Use the continuity properties to study the continuity of a function or a composition of functions at a given point — p.
89 — Example 4.2

7 : Find infinite limits and limits at infinity — p. 106 — Exercises 9-14

8 : Find the average and instantaneous velocity at a given point — p. 141 — Exercises 19-22

9 : Sketch the graph of a function using that of its derivative — p. 147 — Example 2.5

10 : Find the derivative of a function at a given point — p. 152 — Exercises 29-30

11 : Find the derivative of a function using the Power Rule at a given point — p. 160 — Exercises 7-14

12 : Applying the rules of multiplication and division to derivatives — p. 169 — Exercises 21-24

13 : Apply the chain rule for differentiation — p. 177 — Exercises 31-36

14 : Find the derivative of an inverse function using the Chain Rule — p. 176 — Exercises 17-22

15 : Find the derivatives of trigonometric functions using differentiation rules — p. 184 — Exercises 9-18
16 : Find the derivatives of exponential functions — p. 194 — Exercises 29-30

17 : Find the derivatives of natural logarithmic functions — p. 193 — Exercises 20-22

18 : Find derivatives implicitly — p. 198 — Example 8.2

19 : Use implicit differentiation to find derivatives of inverse trigonometric functions — p. 204 — Exercises 29-32
20 : Recall the hypotheses of Rolle's Theorem — p.213 — Rolle's Theorem 10.1

Free-Response Questions (21 — 26)

21 : a) Determine the continuity of a function at a given point b) Use the continuity properties to study the continuity of a
function or a composition of functions at a given point — p. 88 — Definition 4.1, p. 95 — Exercises 29-32

22 : Find horizontal, vertical, and slant asymptotes using limits — p. 106 — Exercises 29-32

23 : Apply the Product Rule on derivatives — p. 169 — Exercises 17-20

24 : Find the derivatives of trigonometric functions using differentiation rules — p. 184 — Exercises 3-8

25 : Solve real-life problems using derivatives of exponential and logarithmic functions — p. 194 — Exercises 35-38

26 : Understand the Mean Value Theorem and use it in applications — p. 219 — Exercises 1-6
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End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

Part 1 : Multiple-Choice Questions (1 —20)

Question 1 : Estimate an arc length of a given function
Bridge (English) p. 68 — Exercises 7-12
Estimate the length of the curve y = f(x) , f(x) = cosx, 0 < x < g, usingn = 4 line
segments.

(@) 1.9033

(b) 1.9101

(©) 1.8950

(d) 1.9063
E Estimate the length of thecurve y = f(x) , f(x) = sinx, 0 < x < g, usingn = 4 line
segments.

(@) 1.9101

(b) 1.8950

(©) 1.9033

(d) 1.9063
E Estimate the length of the curve y = f(x) , f(x) =Vx + 1, 0 < x < 3, usingn = 4 line
segments.

(@) 3.1660

(b) 3.1673

(©) 3.1670

(d) 3.1678

Estimate the length of the curve y = f(x) , f(x) = 1, 1< x <2, usingn = 4 line segments.

x
(@ 1.1302
(b) 1.1280
(© 1.1310
(d) 1.1321
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End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

Estimate the length of the curve y = f(x) , f(x) = x2 + 1, -2 < x < 2, usingn = 4 line

segments.
(@) 2V10 +2v2
©*s
(©) 2v10 +v2
(@) 4y5
Estimate the length of the curve y = f(x), f(x) = x3 + 2, —1 < x <1, usingn = 4 line

segments.

V65+V17
® =

(b) 2vZ

@ 20vV10+2V82
27
@ V65+v17
4

Estimate the length of the curve y = f(x) , f(x) = cosx, 0 < x < g, usingn = 2 line
segments.

(@) 1.9101

(b) 1.9063

() 1.8950

(d) 1.9033
E Estimate the length of the curve y = f(x) , f(x) = sinx, 0 < x < ;—t, usingn = 3 line
segments.

(@) 1.9101

(b) 1.9033

(©) 1.9063

(@) 1.8950
E Estimate the length of thecurve y = f(x) , f(x) =Vx + 1, 0 < x < 3, usingn = 2 line
segments.

(a) 3.1660

(b) 3.1678

(c) 3.1670

(@) 3.1673
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Estimate the length of the curve y = f(x) , f(x) = 1, 1 < x < 2, usingn = 3 line segments.

X
(@) 1.1321
(b) 1.1310

() 1.1302

(d) 1.1280
Estimate the length of the curve y = f(x) , f(x) = x>+ 1, —2 < x < 2, usingn = 2 line

segments.
8v73
LALE

(b) 45

(©) 2v10 +2v2

(@) 245
Estimate the length of the curve y = f(x) , f(x) = x3+ 2, —1 < x < 1, usingn = 3 line
segments.

@ 20V10+2v82
27

(b) 22

@ V65+V17
4
@ 10V10+282
27

4
3

Question 2 : Find a limit algebraically or graphically, if it exists

Bridge (English) p. 85 — Exercises 21-24

Find aijﬁlf(x) , Where f(x) = {

(@ 2
OF:!
(<) DNE
(@) 4

E Find Jfg_nlf(x) , where f(x) = {

(@) DNE
® o
(© 2
(@) —2

2x, x<2
x%, x>2

x+1, x<-1
3x+1, x>-1
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End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

2x+1, x<-1

H Find lim f(x) , where f(x) = {3, -1<x<1
x> 2x+1, x>1
@1

OK
(© -1

(d) DNE
2x+1, x<-1

E Find linlzf(x) , where f(x) = {3, -1<x<1
x-

2x+1, x>1
(a) DNE
(o) 3
(© 2
(@)1

Question 3 : Use the squeeze theorem to find limits

Bridge (English) p. 85 — Exercises 29-32
To prove that lirgxzsin G) = 0 using the Squeeze Theorem, we choose functions f(x) and
xX—
h(x) such that f(x) < x*sin G) < h(x) . They are

(@ f(x) =0, h(x) = 2?
) f(x) = —x2, h(x) = x?
(© f(x) = —x, h(x) = x
@ () =-1, h(x) =1

Use the Squeeze Theorem to find limx?sin (1)
x-0 X

(a) DNE
()1
(© -1
@ o
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End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

. . . 1
The Squeeze Theorem cannot be used as in Exercise 29 to prove that ln{)lxzsec (;) =0
X—
because

@ the limit of xZ at 0 is not zero
1
@ the function sec (;) is periodic
@ the function x? is not continuous at 0

1
@ the function sec (;) is unbounded near 0

To prove that lirg;r Vx cos? G)] = (0 using the Squeeze Theorem, the appropriate inequality
x—

forallx > 0is
©) OS\/ECOSZG)Sx
®) —Vx<Vxcos?(7) <0
(© OS\/ECOSZG)S\/E
@ -1<vxcos?(3) <1

Use the Squeeze Theorem to find lim Vx cos? G)]
X—

(@1

®o

(©) DNE

@ (00}
E If £(x) is bounded with |f(x)| < M for all x , then the inequality used with the Squeeze
Theorem to prove that ai_%lxz f(x)=0is

@ -M<xX*f(x) <M

b)) 2 <x%f(x) <M
©o<2f() <M

@ —Mx?* < x2f(x) < Mx?
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End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

Question 4 : Find limits for polynomials, rational, and trigonometric functions using
theorems

Bridge (English) p. 85 — Exercises 7-16

2_ 4
Find lim *=*2

x—2 x2-4
3
OF.
(b) 1
(© o0
1
®-1

3_
H Find lim ——%—

xo1 X2+2x-3
1
®
1
(© 3
3
OF

Find lim
x—0 tanx

(a) DNE
® o
(&) -1
(@) 1

Find lim &%

x->0 X

(@1
® o
(<) DNE
@OO

Find lim ==
x>0 Xx“+x

sinx

@O

SR D e ®
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Find limx2?csc?x

x—0

(@ 1
(b)
(&) -1
(@ o

Find lim L
xX—

X

@0 ®

N | =

2x

Find L <~ s

(=]

@

-6
(@) 12

4 Find al_)nll N

x—1

Find aim"i::“
(@) 64
(b 12
(©) 48
(@ 16

Page 9 of 78




End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

Question 5 : Study the continuity of a function at a given point
Bridge (English) p. 95 — Exercises 21-28
The interval(s) on which f(x) = V/x + 3 is continuous:
(@) (—o0,00)
®) (~0,-3]
(© [-3,)
@) (-3,00)
m The interval(s) on which f(x) = Vx2 — 4 is continuous:
@) (—e0,-2] U [2,00)
®) [2, )
© [-2,2]
@) (—0,~2) U (2,0)
E The interval(s) on which f(x) = ¥/x + 2 is continuous:
(@) (~o0,)
®) (—00,~2) U (-2,0)
(© (-2,00)
@) [-2,)
m The interval(s) on which f(x) = (x — 1)3/2 is continuous:
@ (1,)
®) [1,00)
(©) (~o0, )
(@ (—o0,1]
E The interval(s) on which f(x) = sin™1(x + 2) is continuous:
@ [-3,-1]
® [-1,1]
© 1,3]
@ (-3,-1)
E The interval(s) on which f(x) = In(sinx) is continuous:
@ (0,0)
(b) (2km, (2k + 1)), k € Z
(© (km,(k+ 1)), k€T
(@) [2km, 2k + D7), k€ Z
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End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

. . Vx+i+e® , .
The interval(s) on which f(x) = x;;_;e is continuous:

@ (-1,v2) u (VZ,)

(&) [-1,v2) U (V2,»)

(© [-1,00)

@ (o0, —v2) U (=vZ,v2) U (V2, )

2_
H The interval(s) on which f(x) = %—;) is continuous:
Xe—aX

(@ (=00,~1) U (1, )
(&) (—o0,—1) U (2, )
(© (-1, 1) U (2,)
(@) (—00,0) U (2,)

Question 6 : Use the continuity properties to study the continuity of a function or a
composition of functions at a given point

Bridge (English) p. 89 — Example 4.2

x2+2x-3
The value of a that makes g(x) = { 1 X7 1 continuous at x = 1is
a x=1

@1
(®) o0
© 4
(@) 3
E To extend f(x) = xz;r—xz_zto a function that is continuous at x = —2, we define f(—2) =
(@) -3
(®) 3
©1
(@ o

2_,_
E To extend f(x) == - *~8 to a function that is continuous at x = 3 , we define f(3) =

(@ s
® 6
© o0
(@) -5
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x—

n The value(s) of x at which f(x) =

@le
@x=0
@x=1,x=—1
@x=—1

E Which of the following functions has a removable discontinuityat x = 0 ?
@ fx) ===
® fx) =5
© fa) ==
(@ f(x) = cos G)
E The function f(x) = V4 — 22 is continuous on the interval
@ (-2,2)
(®) (—o0,0)
© [-2,2]
@ (—0,2]
The function f(x) = In(x — 3) is continuous on the interval
@ (0,0)
® [3,0)
(© (—w0,00)
@ (3,00)

Question 7 : Find infinite limits and limits at infinity

1 . -
—z_; has a removable discontinuity:

Bridge (English) p. 106 — Exercises 9—-14

2 _
a Find lim =222

x—>00 3x2+4x-1

(@ 3
(b) 2
©3
@ o
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[ . . 2x%—x+1
Fmdllmi

X—00 4x2—3x—1

(@ o

Find lim —
x—>—00/4+x2

=

CIGRGIO,

. . 2x%-1
Fnd lim 21
Xx—00 4x°-5x—-1

N g NI= O

@0 e®

2
Find limin (x +1)
X—00 x-3

@Oe®
g © |
:

p—

%4 Find limIn(xsinx)
x-0%

(=)

=8

@0
:
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Question 8 : Find the average and instantaneous velocity at a given point
Bridge (English) p. 141 — Exercises 19-22
The position (in feet) of an object after t seconds is s(t) = 16t + 10 . The average velocity
betweent =0andt=2is

(@) 32 ft/s

(b) 64 ft/s

() 16 ft/s

(d) 48 ft/s
The position (in feet) of an object after t seconds is s(t) = 16t> + 10 . The average velocity
betweent =1landt=2is

(@) 24 ft/s

() 64 ft/s

(c) 48 ft/s

(@) 32 ft/s
The position (in feet) of an object after t seconds is s(t) = 16t% + 10 . The average velocity
betweent =1.9andt =2 is

(@) 62.4 ft/s

() 60.8 ft/s

(©) 64 ft/s

(d) 63.84 ft/s
The position (in feet) of an object after t seconds is s(t) = 16t* + 10 . The instantaneous
velocityatt = 2 is

(@) 32 ft/s

() 64 ft/s

(©) 62.4 ft/s

(@) 74 ft/s
m The position (in feet) of an object after t seconds is s(t) = 3t3 + t . The average velocity
betweent =1andt=2is

(@ 37 ft/s

() 13 ft/s

(©) 26 ft/s

(@) 22 ft/s
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E The position (in feet) of an object after t seconds is s(t) = 3t3 + t . The instantaneous
velocityatt = 2 is

(@) 37 ft/s

(b) 13 ft/s

() 22 ft/s

(@) 36 ft/s
The position (in feet) of an object after t seconds is s(t) = VtZ + 8t . The average velocity

betweent =0andt = 2is
@ 2V5 ft/s
® % fu/s
(© V5 ft/s
3
\/_E ft/S
The position (in feet) of an object after t seconds is s(t) = Vt? + 8t . The instantaneous
velocityatt = 2 is
6
@ = ft/s
@ V5 ft/s
1
© 2= Tt/s
3
= ft/s
m The position (in feet) of an object after t seconds is s(t) = 3sin(t — 2) . The average velocity
betweent =0andt = 2 is

(@ o ft/s

@ ;sinz ft/s

@ —%sinz ft/s

@ 3sin2 ft/s
m The position (in feet) of an object after t seconds is s(t) = 3sin(t — 2) . The instantaneous
velocityatt = 2 is

(@) -3 ft/s

®) 1 ft/s

(© o ft/s

@ 3 ft/s
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Question 9 : Sketch the graph of a function using that of its derivative
Bridge (English) p. 147 — Example 2.5

The graph shows y = f(x) . Which of the following is the graph of the derivative y = f'(x) ?

y = f(x)
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E The graph shows y = f(x) . Which of the following is the graph of the derivative y = f'(x) ?

y =f(x)

Page 17 of 78




End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

E The graph shows the derivative y = f'(x) . Which of the following could be the graph of
y=fx)?

y=f'(x)
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ﬁ The graph shows the derivative y = f'(x) . Which of the following could be the graph of
y=fx)?

IS
w
"
L
~
w
&
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E If f/(x) >0forx<-2,f'(x) <0for—2 <x<2and f'(x) > 0 forx > 2, then the graph of
fis

@ decreasing, then increasing, then decreasing

@ always increasing

@ increasing, then decreasing, then increasing

@ always decreasing

Question 10 : Find the derivative of a function at a given point
Bridge (English) p. 152 — Exercises 29-30
m The x-value(s) at which f(x) = |x| + |x — 2] is not differentiable:
@ x=0
@ x=0 x=2
@ x=1
@ x=2
m The x-value(s) at which f(x) = |x? — 4x]| is not differentiable:
@x=0, xX=2 x=4
@ x=2
@ x=4
@ x=0 x=4
m The x-value(s) at which g(x) = e~?/* is not differentiable:
@ x=2
@ x=-2
@ x=x2
@ x=0
m The x-value(s) at which g(x) = e™%/ (*°~%) js not differentiable:
@ x=0
(b x = +1

@x=0,x=il

@x=iz

Page 20 of 78




End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

Question 11 : Find the derivative of a function using the Power Rule at a given point

Bridge (English) p. 160 — Exercises 7-14

If h(x) = %— 2x + 1, then h'(1) =

@ -2
3

E If h(x) = 12x — %% —

(@ 7
(b) 11
(©) 13
(@) 10
Bl if f(s) = 2532 — 3571/3  then f'(1) =
(@ 2
(b) 4
(©3
@ 6
If £(£) = 3t™ — 2t'3 , then f'(1) =
@ m-26
(®) 3mr-2.6
() 3mr-1.3

(@) 3m+2.6
If f(x) = 3x2;z"+1 , then f'(1) =
OF
2

©
O,

%, x>0,thenh’'(1) =
X

NIW = N
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1t £() = 2222, then /(1) =
(@ 4
® 6
(©s
(@) 7
If £(x) = x(3x% — V) , then f'(1) =
oF
3
®:
17
©F
OF:!
If f(x) = (x + 1)(3x% — 4) , then f'(1) =
@6
(b) 9
(©) 11
(@) 15

Question 12 : Applying the rules of multiplication and division to derivatives

Bridge (English) p. 169 — Exercises 21-24
If f and g are differentiable functions with f(0) = -1, f'(0) = -1, g(0) =3, g'(0) = -1
, then an equation of the tangent line to the graph of h(x) = f(x) g(x) atx = 0is

@ y=—4x-3

@ y=-2x—-3

©y=x-3

@ y=-2x+3
If f and g are differentiable functions with f(1) =-2, f'(1) =3, g(1)=1, g'(1)=-2,
then an equation of the tangent line to the graph of h(x) = f(x) g(x) atx = 1is

@y=—6x+4
®y=-x-1
@y=7x—2
@y=7x—9
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m If f and g are differentiable functions with f(1) = -2, f'(1)=3, g(1) =1, g'(1) =-2,

then an equation of the tangent line to the graph of h(x) = 1= atx =1is

g(x)
@ y=x-3
@ y=-3x+1
@ y=7x-9
@ y=-x-1
B2l if f and g are differentiable functions with f(0) = —1, f'(0) = —1, g(0) = 3, g'(0) = -1
f(x)

, then an equation of the tangent line to the graph of h(x) = Eatx =0is
4 1
y="3%75
4 1
Y=T5% g
2 1
y="5%"5

4 1

@ Yy=35%73
m If f and g are differentiable functions with f(1) = -2, f'(1)=3, g(1) =1, g'(1) =-2,
then an equation of the tangent line to the graph of h(x) = x?f(x) atx = 1is

@ y=—4x+2

®y=-x-1

@ y=3x—-5

@ y=-x+1
EED] if £ and g are differentiable functions with f(0) = —1, f'(0) = -1, g(0) =3, g'(0) = —1
, then an equation of the tangent line to the graph of h(x) = x?f(x) atx = 0 is

@ y=-x

® y=0

© y=-2x

@ y=-1
m If f and g are differentiable functions with f(1) = -2, f'(1) =3, g(1) =1, g'(1) = -2,

2
then an equation of the tangent line to the graph of h(x) = ——atx = 1is

g(x)
@y=4x—3
@y=2x—1
@y=—4x+5

@ y=1
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m If f and g are differentiable functions with f(0) = -1, f'(0) =-1, g(0) =3, g'(0) = -1

2
, then an equation of the tangent line to the graph of h(x) = ~_atx=0is

gx)
@ y=3
®)y=-2
@y=0
@ y=3

Question 13 : Apply the chain rule for differentiation

Bridge (English) p. 177 — Exercises 31-36

If h(x) = f(g(x)) , where
fA)=3,g)=2 f(1)=4 f(2)=3, g'(1)=-2, g'(3) =5, thenh’'(1) =
(@ -6
(b 3
(© -8
(@ 15
E If h(x) = f(g(x)) , where
f2)=1,92)=3, f'2)=-1, f'3)=-3, g'(1) =2, g'(2) =4,then h'(2) =
(@) -6
(b) —12
() -4
(@) 12
m If f is a differentiable function, then the derivative of f(x?2) is
@ £
® 2xf'(x?)
© @
@ 2x f'(x)
m If f is a differentiable function, then the derivative of [f(x)]? is
@ 2f'(x)
®) 2f () f'(x)
© 2f(x)
@ [F' @12
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E If f is a differentiable function, then the derivative of f(f(x)) is
@ F @) f)
® (')
© [F' @1
OFie)e)

@ If f is a differentiable function, then the derivative of f(\/y?) is
® JF@
© r(Vx)

fr(x)
2x

m If f is a differentiable function, then the derivative of \/f(x) is

@ fr(x)

2{f(x)

(b L

2{f(x)

© 2/ f'(x)

1@
2Vx

m If f is a differentiable function, then the derivative of f(x f(x)) is
@ f(xf@) f(x)
®) £(xf () [f(x) + xf' ()]
© £ [f(x) + xf' ()]
@ F(xf)) 1+ f ()]

Question 14 : Find the derivative of an inverse function using the Chain Rule

Bridge (English) p. 176 — Exercises 17—-22

The function f(x) = x3 + 4x — 1 has aninverse g . Find g'(—1)
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The function f(x) = x°> + 4x — 2 has an inverse g . Find g'(—2)
1
©-!
@ 1
84
© 4
@ 1
4
The function f(x) = x°> + 3x3 + x has an inverse g . Find g'(5)
(@ 15
@ 1
5
@ 1
3351
@ 1
15
m The function f(x) = x3 + 2x + 1 has aninverse g . Find g'(—2)
1
OF v
@ 1
5
(© s
The function f(x) = Vx3 + 2x + 4 has an inverse g . Find g'(2)
1
®;
(b) 4
@ 1
4
(@) 2
a The function f(x) = Vx® + 4x3 + 3x + 1 has aninverse g . Find g'(3)
3
O
@ 10
3
@ 3
20
@ 1
3

vl =
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Question 15 : Find the derivatives of trigonometric functions using differentiation rules
Bridge (English) p. 184 — Exercises 9-18
E If f(t) = sin3tsec3t,then f'(t) =
(@) 3sec?3t
@ 3cos3t sec3ttan3t
(©) sec?3t
(d) —3¢sc?3t
If f(£) = Vcos5t sec5t, then f'(t) =
@ —5sin5t sec5t
®) 5
©o
@3
If f(w) = ﬁ,then f'w) =
@ —4csc4dwcotdw

@ —cscdwcotdw
@ 4csc4wcotdw

@ - 4cols4w
If f(w) = w?sec?3w, then f'(w) =
(@) 2wsec?3w + 6w?sec?3wtan3w
(b) 2wsec?3w + 2w?sec?3wtan3w
(©) 6wsec?3wtan3w
(d) 2wsec?3w + 6w?sec3wtan3w
If f(x) = 2sin2xcos2x , then f'(x) =
@ 2cos4x
@ 4cos2x
@ —4sindx
@ 4cos4x
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If f(x) = 4sin?3x + 4cos?*3x, then f'(x) =
(@) 4
(®) o0
@ 48sin3xcos3x
@ 24sin3xcos3x
If f(x) = tanVaZ + 1, then f'(x) =
(@) sectVaZ+1

@ xsecZVx2+1
VaZ+1

@ 2xsectVxZ +1
@) sela?i 2/x211
2vx%+1
If f(x) = 4x*sinx sec3x, then f'(x) =
@ 8xsinxsec3x + 4x*cosxsec3x + 4x*sinxsec3xtan3x
@ 8xsinxsec3x — 4x*cosxsec3x + 12x*sinxsec3xtan3x
@ 8xsinxsec3x + 4x*cosxsec3x + 12x*sinxsec3xtan3x

@ 8xcosx sec3xtan3x

If f(x) = sin®(cosVx3 + 2x2) , then f'(x) =
(a) 3sin?(cosVa® + 2x2)cos(cosm)smm 3ax

@ 3Sin2(cosm)_ 3x%+4x

2+ x3+2x2
() —3sin? (cosVx3 + 2x%)cos(cosVx3® + 2x2)sinVx3 + 2x2

214x
—3sin?(cosvVa® + 2x2)cos(cosVad + 2x2)sinVad + 2x2 - 22X
(@ (cosVx3 + 2x%)cos(cosVx3 + 2x2)sinVx3 + =

If f(x) = tan*(sin?(x® + 2x)) , then f'(x) =
@ 4tan®(sin?(x® + 2x))sec?(sin?(x® + 2x))cos? (x® + 2x)(3x% + 2)
(b) 8tan? (sin?(x® + 2x))sec?(sin?(x® + 2x))sin(x® + 2x)cos(x® + 2x)
() 8tan3 (sin?(x® + 2x))sec?(sin?(x® + 2x))sin(x® + 2x)cos(x® + 2x)(3x% + 2)
(@) 4tan3 (sin?(x® + 2x))sec?(sin?(x® + 2x))
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Question 16 : Find the derivatives of exponential functions
Bridge (English) p. 194 — Exercises 29-30
m The value(s) of x at which the tangent line to the graph of f(x) = x e~%* is horizontal:
@ x=2
@ 1
xX=-
2
1
©x=-1
2
@ x=0
m The value(s) of x at which the tangent line to the graph of f(x) = x e 3* is horizontal:
@ x=3
@ 1
xX=-
3
@ 1
X=-=
3
@ x=0
m The value(s) of x at which the tangent line to the graph of f(x) = x2e~2* is horizontal:
@ x=1
@ x=0 x=1
@ x=0 x=2
@ x=0 x=-1
m The value(s) of x at which the tangent line to the graph of f(x) = x?e~3* is horizontal:
@ x=:
3
@ x=0 x=
@ x=0 x=

@>x=0,x=—Z

3

N[Ww WwIN
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Question 17 : Find the derivatives of natural logarithmic functions

Bridge (English) p. 193 — Exercises 20-22

lef()-ﬂ‘ then f'(x) =
@

Zx\/m
1+2Inx
2x2VInx
1-2Inx
2x2\/Inx
1-2inx

2xVInx

M If g(t) = —,then g'(t) =

1-Int
2

1-Int
2t2
1+Int
2t2
1

262
If h(x) = e*lnx,then h'(x) =

L
X
@ e*lnx + e;x
@ e*lnx
@ e* (lnx - %)
If f(x) = e!™, then f'(x) =
1
OF
(®) x
(©1
OFs
BH () = 27, then h'(x) =
@ e~ zex—l
() 2¢"In2
@ Zex e*
@ 2¢" e*In2
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X
m If f(x) = %, then f'(x) =
@ (1+In2) e*
2x
<:> (1-In2) e*
Zx
© =
2XIn2

OF
=

Question 18 : Find derivatives implicitly

Bridge (English) p. 198 — Example 8.2

Use implicit differentiation to find y'(x) for the curve x2y? — 2x = 4 — 4y
2-2xy?
2x2y+4
Z—Z;\cy2
2x%y

2+ny2
2x2y—4
nyZ—Z
2x2y+4

E The slope of the tangent line to the curve x2y%? — 2x = 4 — 4y at the point (2,—2) is
(@2
6
@ &
7
© -1
6

(@) —4

E The slope of the tangent line to the curve x> — 4y3 = 0 at the point (2,1) is

CRORGIO,
Sl w
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B The slope of the tangent line to the curve x2y* = 3y + 1 at the point (2,1) is

(@ -1

1
4

5

CRORG

vl

E If y = sin"1x, then siny = x . Using implicit differentiation, y' =

1

1—x2

&

2

[

-x

1

+x
1

2

[y

CRONGHRO,

cosx

Question 19 : Use implicit differentiation to find derivatives of inverse trigonometric

functions

Bridge (English) p. 204 — Exercises 29—-32

B if f(x) = sin"1(x* + 1), then f'(x) =
@ 3x2

1-(x3+1)
®

[uy

1—(x3+1)2

Page 32 of 78




End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 1: Multiple-Choice Questions

E If f(x) = cos™1(x? + x) , then f'(x) =
@) 21

1—(x2+x)2

@ —(2x+1)

1—(x2+x)2

@ -1

1—(x2+x)2

@ -(2x+1)

1+(x2 +x)2

m If f(x) = cos™?! G) ,then f'(x) =
@ 2

x2 ’1—%2
@ 2
x2(1+iz)

X

@—1

(@ -1
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M If f(x) =V2+ tan~1x,then f'(x) =
@ 1+x2
2y 2+tan"1x
1
@ 2v2+tan"1x
1
2(1+x2)y2+tan~1x

1
@ (1+x2)V2+tan—1x
m If f(x) = e!n '*  then f'(x) =
@ (1 + xZ) etan_lx

@ tan—lx etan‘lx—l
1

@ etan x

1+x2

@ etan_lx

Question 20 : Recall the hypotheses of Rolle's Theorem

Bridge (English) p. 213 — Rolle's Theorem 10.1
Which of the following is NOT a hypothesis of Rolle's Theorem for f on [a, b] ?
@ the function is continuous on the closed interval
® f@=fm=0
© f@ = fb)
@ the function is differentiable on the open interval

E Which function satisfies the hypotheses of Rolle's Theorem on the given interval?
@ fx) =5, [-1,1]
®) f(x) =22 +1, [-2,2]
© fx) =22 +1, [0,2]
@ £ = Ixl, [-1,1]
E The function f(x) = x?/3 on [—1, 1] does not satisfy Rolle's Theorem because
@ the function satisfies all the hypotheses
® f(-1) # f(1)
@ the function is not continuous on the interval

@ the function is not differentiable at x =0
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n The function f(x) = x? — 4x + 3 satisfies the hypotheses of Rolle's Theorem on [1,3] . The

value of c¢ that satisfies the theorem is

@ c=0

@ c=3

@ c=1

@ c=2
B The function f(x) = sinx satisfies the hypotheses of Rolle's Theorem on [0, 7] . The value of ¢
that satisfies the theorem is

@ =7

Il
A3y © NI

® ¢
© ¢
@ c=

E The function f(x) = x3 — x satisfies the hypotheses of Rolle's Theorem on [—1, 1] . The values

of ¢ that satisfy the theorem are
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Part 2 : Free-Response Questions (21 — 26)

Question 21 : a) Determine the continuity of a function at a given point b) Use the

continuity properties to study the continuity of a function or a composition of functions at
a given point
Bridge (English) p. 88 — Definition 4.1, p. 95 — Exercises 29-32

a) Investigating the continuity of a function at a given point (Definition 4.1)

Explain why f(x) = ﬁ is not continuous at x = 1, stating which of the three conditions of

Definition 4.1 is not satisfied.

2_
E Explain why f(x) = % is not continuous at x = 1, stating which of the three conditions of

Definition 4.1 is not satisfied.
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E Explain why f(x) = sini is not continuous at x = 0, stating which of the three conditions of

Definition 4.1 is not satisfied.

ex—l

u Explain why f(x) = =
Definition 4.1 is not satisfied.

is not continuous at x = 0, stating which of the three conditions of

2
xs, x<2
Explain why f(x) = 3, x=2 isnotcontinuous at x = 2, stating which of the three
3x—-2, x>2
conditions of Definition 4.1 is not satisfied.
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2
H Explain why f(x) = {Sxx—, 2 x i i 9 is not continuous at x = 2, stating which of the three

conditions of Definition 4.1 is not satisfied.

b) Using the properties of continuity (Exercises 29-32, p. 95)

m Suppose that a state’s income tax code states that the tax liability on x dirhams of taxable
0, x<0
income is given by T(x) ={0.14x, 0 < x < 10,000 . Determine the constant c that makes this
c+0.21x, 10,000<x

function continuous for all x . Give a rationale why such a function should be continuous.
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m Suppose a tax code indicates that the tax liability is 12% of the first AED 20,000 of taxable
earnings and 16% of the rest. Find the values of the constants a and b for the tax function

0, x<0
T(x) = a+0.12x, 0<x<20,000 such that T (x) is continuous for all x .
b+ 0.16(x — 20,000), x> 20,000

In Example 4.8 (federal tax rate schedule): T(x) = 0.30x — 5685 for
67,700 < x < 141,250,T(x) = 0.35x — b for 141,250 < x < 307,050, and
T(x) = 0.386x — c for x > 307,050 . Find b and c so that the function is continuous.
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0.10x, 0<x <6000 . .
E In Example 4.8, T(x) = {0- 15x — 300, 6000 < x < 27,950 " Show that T'(x) is continuous
atx = 6000.

Question 22 : Find horizontal, vertical, and slant asymptotes using limits

Bridge (English) p. 106 — Exercises 29—-32

x3

4—x2

a Find all vertical and slant asymptotes of y =
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— 2
m Find all vertical and slant asymptotes of y = J;_+21

3

Find all vertical and slant asymptotes of y = -
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— 4
E Find all vertical and slant asymptotes of y = x:+2

Question 23 : Apply the Product Rule on derivatives
Bridge (English) p. 169 — Exercises 17-20

Find an equation of the tangent line to the graph of f(x) = (x? + 2x)(x* + x2 + 1) atx =0
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Find an equation of the tangent line to the graph of f(x) = (3 + x + 1)(3x* + 2x — 1) at
x=1

L] Find an equation of the tangent line to the graph of f(x) = % atx =0

x+3

>—atx=1
x“+1

m Find an equation of the tangent line to the graph of f(x) =
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Question 24 : Find the derivatives of trigonometric functions using differentiation rules
Bridge (English) p. 184 — Exercises 3-8

E Find the derivative of f(t) = tan32t — csc*3t

n Find the derivative of f(t) = t*> + 2cos?4t
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E Find the derivative of f(x) = xcos5x?

E Find the derivative of f(x) = x*sec4x

sinx?

Find the derivative of f(x) =

x2
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x2

E Find the derivative of f(x) =

csct2x

Question 25 : Solve real-life problems using derivatives of exponential and logarithmic
functions
Bridge (English) p. 194 — Exercises 35-38

E A bacterial population starts at 200 and triples every day. Find a formula for the population

after t days and find the percentage rate of change in the population.
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E A bacterial population starts at 500 and doubles every four days. Find a formula for the

population after t days and find the percentage rate of change in the population.

The concentration of a certain chemical after t seconds of an autocatalytic reaction is given by

c(t) = Ze_2t+1 . Show that c¢’'(t) > 0 and use this information to determine that the concentration

of the chemical never exceeds 6.
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E The concentration of a certain chemical after t seconds of an autocatalytic reaction is given by

10 .. . . .
c(t) = Sooio g - Show that ¢'(t) > 0 and use this information to determine that the concentration
of the chemical never exceeds 5.

Question 26 : Understand the Mean Value Theorem and use it in applications

Bridge (English) p. 219 — Exercises 1-6

Check the hypotheses of Rolle's Theorem and the Mean Value Theorem for f(x) = x> + 1 on
[—2,2], and find a value of ¢ that makes the conclusion of the appropriate theorem true.
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E Check the hypotheses of Rolle's Theorem and the Mean Value Theorem for f(x) = x> + 1 on

[0,2], and find a value of ¢ that makes the conclusion of the appropriate theorem true.

E Check the hypotheses of Rolle's Theorem and the Mean Value Theorem for f(x) = x3 + x% on

[0,1], and find a value of c that makes the conclusion of the appropriate theorem true.

Page 49 of 78




End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced e Part 2: Free-Response Questions

n Check the hypotheses of Rolle's Theorem and the Mean Value Theorem for f(x) = x3 + x% on

[—1,1], and find a value of ¢ that makes the conclusion of the appropriate theorem true.

B Check the hypotheses of Rolle's Theorem and the Mean Value Theorem for f(x) = sinx on

[0, g] , and find a value of ¢ that makes the conclusion of the appropriate theorem true.
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E Check the hypotheses of Rolle's Theorem and the Mean Value Theorem for f(x) = sinx on

[—m, 0] , and find a value of ¢ that makes the conclusion of the appropriate theorem true.
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Important Extra Questions

New-idea questions not covered by the structure questions above - strongly recommended

A) Multiple-Choice Questions

Related to Question 1 : Estimate an arc length of a given function

When estimating the arc length of a curve on an interval using line segments, the estimate gets

closer to the actual length as
@ the number of line segments increases
@ we use a single line segment
@ the length of the interval increases

@ the number of line segments decreases

E The actual arc length of the liney = 2x + 1 0on [0, 3] is
(@ 3v5
(b) Va5 +1
(©) 3v3
@ 6

Related to Question 2 : Find a limit algebraically or graphically, if it exists

x>+k x<1

Find the value of the constant k for which Limf (x) exists, where f(x) = { 3x, x>1

(@) -2
(® 3
(© 2
(@1

a If limf(x) =5, limf(x) =5and f(3) = 2, then limf(x) equals
x—-3~ x—-371 x—-3

(@7
() 2
(©s
(d) DNE
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Use the graph of y = f(x) shown to find each limit (if it exists):

5 =

y =f(x)
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ligf () =
(@ 2
OX
(<) DNE
(@) —2

Related to Question 3 : Use the squeeze theorem to find limits

If 1 — x* < f(x) < cosx forall x near 0, then linolf(x) equals
X—

@ o
(b) DNE
(© -1
(@)1

E If3x < f(x) < x3 + 2 forall x near 1, then linllf(x) equals
x—

(@ 3
(b) 2
(o)1
(d) DNE

E If4x — 9 < f(x) < x> —4x + 7 forallx > 0, then lin}f(x) equals
xX—

(@ 7
oK)
(©) DNE
(@) 4
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Related to Question 4 : Find limits for polynomials, rational, and trigonometric functions

using theorems

If Limf(x) = 3 and limg(x) = —1, then Lim Z2=9® aquals
x—-a x—a

x—a f(x)g(x)
@ ?
3

7
]
5
©-:
-7
) 2
i (- )

E Find lim Sl:"zx
x—0 sin5x
(@1
2
® 3
5
©;
(@ o

Related to Question 5 : Study the continuity of a function at a given point

2
At x = 1, the function f(x) = {Zxx—’ l,x i ; 1 is
@ continuous
@ discontinuous because the limit does not exist
(c) discontinuous because f(1) is undefined

(d) discontinuous because the limit is not equal to f (1)
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B x2-4
I The function f(x) = {x—Z y X#2 is discontinuous at x = 2 because
3, x=2

@ limf(x) # £(2)
@ the limit equals c0

© f(2) is undefined

@ the limit does not exist

E Which of the following functions is continuousat x = 0 ?

@ f(x) = Inx
® fx) =";—'
@ f(x) = cosx

@ flx) =1

X

Related to Question 6 : Use the continuity properties to study the continuity of a function

or a composition of functions at a given point

If f is continuous, f(2) = 5and g(x) = x% + 1, then lirgg(f(x)) equals
X—

(@) 26
®) s
() 10
(@) 25
Find aifowos ("s;"x)
@ o
(b) DNE
(©1
@) -1
E If f and g are continuous at x = a , the function that may fail to be continuous at x = a is
@f-g
oF
©f+g
@Df-g
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Related to Question 7 : Find infinite limits and limits at infinity

Find lim -

x-3+tx-3

@ o

—Q0

E Find lim(Vx? + 4x — x)

X—00

(@ 4
(®) o
(© 2
(@ o

Find limcot 1x

X—00

@ w
® o
@_
OF

Find lim cot 1x

X—>—00

(@) oo
®_
© o
OF

N

N
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E Find limsec™! (x2+1)

X—00 x+1

oK
@OO
OF'
@3

2
Find lim sec™ (x +1)

xX——00 x+1

@
® n
© o0
@3

Related to Question 8 : Find the average and instantaneous velocity at a given point

If the position function of an object is s(t) = t3 — 6t* + 9t , then the acceleration function
a(t) is
(@) a(t) = 6t — 12
®) a(t) = 6t + 12
(© a(®) =3t - 12t +9
(@ a(t) = 6t
E If the position function of an object is s(t) = t3 — 6t% + 9t , then its acceleration att = 3 is
(@ —6
® o
©e6
(@) 18

B If the position function of an object is s(t) = t3 — 6t* + 9t , then the object is momentarily at
rest when
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he position function of an object is s(t) = t3 — 6t + 9t , then the acceleration is zero when

If t
@
®
©
O

s s T )
Il
W = N ©

E A ball is thrown straight up and its height in feet is s(t) = —16t* + 64t + 10 . Its velocity at
t = 1 second is

(@) —32 fi/s
E A ball is thrown straight up and its height in feet is s(t) = —16t> + 64t + 10 . Its acceleration

is

(@) 64 fi/s

(b) —32 f/s?

(©) —16 f/s?

(@) 32 fi/s
A ball is thrown straight up and its height in feet is s(t) = —16t> + 64t + 10 . The maximum
height of the ball is

(@) 74 fr
(b) 64 ft
(c) 58 fr

(d) 138

E If the position function of an object is s(t) = t3 — 3t, t > 0, then the acceleration at the
moment the velocity is zero is

(@ 6
(b) —2
(© 3
(@ o
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E If the position function of an object is s(t) = In(t + 1) , then the accelerationatt = 1 is
1

4

® -1

2
® -1
4
1
2
If at some instant the velocity of an object is v(t) > 0 and its acceleration is a(t) < 0, then
at that instant the object
@ moves in the negative direction and is speeding up

@ moves in the positive direction and is slowing down

@ is at rest

@ moves in the positive direction and is speeding up

Use the position function s(t) = —16t? + 40t + 10 to find the velocity and acceleration
functions

(@) v(t) = —32¢% + 40; a(t) = —32t

() v(t) = —32t + 40; a(t) = —32

() v(t) = —32t + 40; a(t) = 40

(@) v(t) = 32t + 40; a(t) = —32
Use the position function s(t) = —16t? + 40t + 10 to find the velocity and acceleration at
t=1

(@ v(1) = 8; a(1) = —32

®) »(1) =8; a(1) = 40

(© v(1) = -8; a(1) = —32

@ »(1) = 72; a(1) = —32
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Related to Question 9 : Sketch the graph of a function using that of its derivative

The figure shows the graph of f(x) = |x| . Which of the following is the graph of y = f'(x) ?

f(x)

2 9
—_—

T T T T T T T 1

4 3 2 =1 1 2 3 4
1<
@ .
a -
24

1 2 3 4
2 9
14

T T T T T T T 1

4 3 2 =1 1 2 3 4
—(
@ .
a -
34
2 -
1

r T T T T T T 1

4 3 2 -1 1 2 3 4
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E The figure shows the graph of f(x) = |x — 2| . Which of the following is the graph of
y=f'x)?

1 e ———
r T T T T T T 1
2 1 1 2 3 4 H 6
— 0

-
r T T T T T T 1
2 1 1 2 3 4 5 6

14 O——
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E The figure shows the graph of f(x) = |x? — 4| . Which of the following is the graph of
y=f'x)?

y = f(x)
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n The figure shows the graph of y = f(x) = x3 — 3x . Which of the following is the graph of the
second derivativey = f"(x) ?

y = f(x)
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B The figure shows the graph of the first derivative y = f'(x) = x> — 4 . Which of the following
is the graph of the second derivative y = f "(x) ?

y =f'(x)

T 1
/ |

E The function f(x) = |x| is not differentiable at x = 0 because
@ the function is not continuous at x = 0
@ the left-hand derivative —1 is not equal to the right-hand derivative 1

© f(0) is undefined

@ the tangent line at x = 0 is horizontal
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If f(x) = x*, then f"(x) equals
(@) 122
(b) 443
(©) 24x
(d) 123
E If £(x) is an even function, i.e. f(—x) = f(x) for all x, then f'(x) is
@ neither even nor odd

(b) odd

@ symmetric about the liney = X

@ even
E If f(x) is an odd function, i.e. f(—x) = —f(x) for all x, then f'(x) is
(@) odd
@ symmetric about the liney = x
@ neither even nor odd

@ even

If the graph of a differentiable function f is symmetric about the line x = a , then the graph of
f'(x)is

@ symmetric about the line X = —a

@ symmetric about the liney = Xx

(©) symmetric about the point (0, a)

(d) symmetric about the point (a, 0)
If the graph of a differentiable function f is symmetric about the line x = 3, then the graph of
f'(x)is

(a) symmetric about the point (3, 0)

@ symmetric about the line x = —3

() symmetric about the point (0, 3)

(d) symmetric about the point (0, —3)
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Related to Question 10 : Find the derivative of a function at a given point

Find lim @A)
h—-0
(@ 9
(b 6
() 3
(@ o
E Find limm_2
h—0 h

(@ 2

@06

(2+h)3-8

E The limit lhinol represents f '(a) where

@ f)=2+x3 a=0

@f(x)=x3, a=28
@f(x)=x3, a=2
@ f)=x*-8,a=0

n Let f(x) = x% . Find linst [@)-1S)
xX—

x—=5
(@ 10
O
() -5
(@) —10
E Let f(x) = x3 . Find aifslf—,(xi:); 1(5)

(@) 125
(®) 15
(©) 75
(@) 30
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Related to Question 11 : Find the derivative of a function using the Power Rule at a given

point

The values of x at which the slope of the tangent line to f(x) = x3 equals 12 are

@x=i2
@x=i4
@x=4
@x=2

E Find all values of x at which the tangent line to y = x3 — 2x + 1 makes an angle of 45° with
the x-axis (the angle measured counterclockwise)

@ x=-1,x=1

) x=-—vZ, x=+2

(Dx=1x=v2

@ x=-2, x=-1

Related to Question 14 : Find the derivative of an inverse function using the Chain Rule

ff(3)=5,f'(3)=4andg = f1, then g'(5) equals

@3

CROIC

E If f(x) =e*+xand g = f~1, then g'(1) equals

@O
|HNN|“H

«
+
[uy
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Related to Question 15 : Find the derivatives of trigonometric functions using

differentiation rules

An equation of the tangent lineto y = sinxatx = 0 is
@ y=-x
® y=1
@ y=x+1
@ y=x
E If f(x) = sinx, then f "(x) equals
@ cosx
@ sinx
@ —sinx
@ —CoSsXx

Related to Question 17 : Find the derivatives of natural logarithmic functions

The derivative of f(x) = In|x| is

OF=

ok
©]
@lnx

E The derivative of f(x) = In (x+1) is

x—1
(a) =2
x2-1

® =1

x+1

@Zx

x2-1

(@
x2-1
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Related to Question 18 : Find derivatives implicitly

If siny = x, then y' equals

@ cosy

© -

E If e = x+ 1,theny’equals

cosy

@ -
®) e
@

@

Related to Question 19 : Use implicit differentiation to find derivatives of inverse

trigonometric functions

The derivative of f(x) = (sin™1x)%is
(@) 2sin~1x
@) 2
Vi- x2
2sin~
1- x2

1-—x2

Related to Question 20 : Recall the hypotheses of Rolle's Theorem

Rolle's Theorem does not apply to f(x) = |x — 1| on [0, 2] because
@ the function is not differentiableat x = 1
@ the function is undefinedat x = 1
© fO # f2)

@ the function is not continuous on the interval
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E Rolle's Theorem does not apply to f(x) = xl—z on [—1, 1] because
@ the derivative is never zero
@ the function is not continuous at x = 0
@ the function is decreasing
@ fF(-1) # f(1)

B If f satisfies the hypotheses of Rolle's Theorem on [a, b], then there is a number c in (a, b)
such that

@ fe)=0
®) f@)=0
OFEGELS
@ f'e)=0

B) Free-Response Questions

Related to Question 21 : a) Determine the continuity of a function at a given point b) Use
the continuity properties to study the continuity of a function or a composition of functions

at a given point

2
x4, x<1
1§ Determine whether f(x) = 2, x=1 iscontinuous at x = 1 using the three conditions
2x—1, x>1
of continuity. If it is not, state the type of discontinuity.
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x2-1
x2-3x+2

E Find the values of x at which f(x) =

(removable or not).

is discontinuous, and classify each discontinuity

B Use the continuity properties to determine the intervals on which h(x) = In(x* — 4x + 3) is

continuous.

. kx%?, x<?2 .
Find the value of the constant k that makes f(x) = { ’ continuous atx = 2
H f(x) 2x+k, x=2
sin3x x # 0
Find the value of c that makes f(x) = { x ' continuousatx = 0
c, x=0

Page 72 of 78




End of Term 1 Exam Structure ¢ Mathematics — Grade 12 Advanced ¢ Important Extra Questions

x+1, x<1
Find the values of a and b that make f(x) = jax + b, 1 < x < 2 continuous for all x
3x, x=2
k*x, x<1

Find all values of k that make f(x) = { continuousatx = 1

3kx—2, x=>1

x2+ax—6 x =+ 2
Find the values of a and b that make f(x) = { x-2 ' continuous at x = 2
b, x=2
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2sinx

, x<0
Find the values of the constants a and b that make f(x) = :l x=0 continuous

bcosx, x>0

ae*+1, x<0

. —1X
i1} Find the values of the constants a and b that make f(x) = { sin 1 2’ 0 < x < 2 continuous

x2—x+b, x>2
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2
x*—4

, x<2
x-2

ax’? —bx+3, 2<x<3
2x—a+b, x>3

k8 Find the values of a and b that make f(x) =

continuous on (—oo, )

Related to Question 22 : Find horizontal, vertical, and slant asymptotes using limits

3x

VaZ+1

Find the horizontal asymptotes of f(x) =

E Find the asymptotes of f(x) = ;2_—_24 , and explain why there is no vertical asymptote at x = 2
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Related to Question 23 : Apply the Product Rule on derivatives

If the quantity sold is Q(t) = 1000 + 50t and the unit price is P(t) = 20 — 0.5t , and the
revenue is R(t) = Q(t) P(t), find R'(4) and interpret it.

E Suppose that the current price of a product is 25 dirhams, with the price increasing at a rate of
2 dirhams per year. At the current price, consumers buy 150 thousand items, but the number sold
is decreasing at a rate of 8 thousand items per year. At what rate is the total revenue R(t) =

Q(t) P(t) changing? Is the total revenue increasing or decreasing?

Related to Question 24 : Find the derivatives of trigonometric functions using

differentiation rules

Find the second derivative of f(x) = sin2x
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E Find an equation of the tangent line to y = tanx at x = %

Related to Question 25 : Solve real-life problems using derivatives of exponential and

logarithmic functions

The population of a city is P(t) = 5000e°%3¢, where t is in years. Find the rate of population

growth at t = 10, then find the relative growth rate —I;'((:))

E The amount of a drug in the blood (mg) after t hours is A(t) = 100e~%2%¢ . Find the rate of

change of the amount at £ = 5 and interpret its sign.
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Related to Question 26 : Understand the Mean Value Theorem and use it in applications

A car travels 120 km in 1.5 hours. Use the Mean Value Theorem to show that the

speedometer read 80 km/h at some instant.

2
E Explain why the Mean Value Theorem does not apply to f(x) = x3 on [—1, 8]
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