CALCULUS 12 FINAL EXAM PREP.

Name Date
UNIT 1

All working must be shown, as applicable to obtain full marks

1) Find the first derivative of each of the following functions:

a) y=-6x’-5 b) y=nx*+8x*-3x+6
2.3 2 3 1 ¢ 1 5 3 5
¢) f(x)=6mx"x"-4x"-8x d) g(x)=§x —Ex +§x

2.If y=8p*-2kp’ +5m* find%
p

3.If f(x)=3x"-2x*+7 find £'(x) at the point (-1, 2)
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4.1f y=8x*-6x+3 find:
a) y"

5If y=dmx’-6p°x* -8m+3 find:

a) b c) Y

dx dm dp

6) Given y=3x"-6x+5 find % atx = -1



7) Find the first derivative of each of the following functions:

o e o o o -15 X7

—v

et 18% - lox 4 gk b5 x ¥

2

O f=—X.  BT-er 8) g(x)=ox’—2x+8 %
1-3x R , P (6\“‘,2,‘-{-5) 2

(1= 3x2)(10x) - (-4 )(5%°) e
(1-3x)" 2 (6x"2x +2) “(12x-2)

8) Find the slope of the tangent lineto y=x*>-5x-4 at(-1,2)

2x — 5§
2(~1)-§ mr = -7

9) Use implicit differentiation to find & in terms of x and y:

dx
£ s 4 s
a) 8x’-4y*=16 b) x*+4xy-y* =10
1% 8) Ix + (49)y) +(Wly) - 29" 0
l(ﬁ—-‘ 8 b 2X+"I'xj‘ "'.'[7"279’:0
& &y

q’kj‘ - 277' T-Zx - L(,7

d
2-7 .lii ,i j(‘lk 29) = ~2x -4y

b ~24 T Yx-24

j :% = X~ 3




10) Given the position function s(z)= 67" — 8¢ +9 find the velocity and

acceleration as functions of time ¢.

vieE)T1gE - 1bt

a(t)= 36t -lb

11) How fast is the side of a square growing when the length of the side is 5 m

and the area is increasing at 0.75 m?/s.

k" ds
0.75=2(8) 73

S=S
2L 075

12) The hypotenuse of a right triangle is of fixed length but the lengths of the other two

sides x and y depend on time. How fast is y changing when % =8andx=24

if the length of the hypotenuse is 257

y T es™ o 25
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13) Differentiate each function:
a) h(x)=6cosdx)
~¢ Sinlex) (&)
v
-4 Sita(4v )

¢) y=sin’4x+4tanSx

(S;/.%)‘ + Ydom 5x
3(::4&»;9)(@&:(%:)(4)) + YSect(ev)s

by

2 Sin(ue) Cosun) + 20 52 (5x)

a ax X =2
;-3 v .? aTv . 8 ‘7.—. 7
2225 fived
x‘wf: 2’

Ax
zxm 4 29%7‘: =0
2(24)(8) + 2(7);}3 50

f 4+ 14 2

ff = =27.43
b) y=sin (2x4 + 3x)

Cos (224 ) ( Sy '+3)

L 3’4

(8543 )Cos (axt43x)

&5’ v fr
brx cosx ) + (w)Sinx

d) f(x)= 4§si;x



14) Find the first derivative of each of the following functions:

a) y=3ln(x2—-3) b) k(x)=4e' -3¢’ +6e” —3e™
X N
> . 2% Ye - 3¢ .1
k3
x=3 I XA
év [ % Tr‘.I“
“ex > He-3re ™ )
x‘ - 3 o _J’,x,f
c) f(x)=12° d) y=3¢‘Inx
F-

xl
ln () )27 (ax) 3¢t 4 2e" |nx
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_____3(,’ + Be"lux
X
15) Differentiate each of the following functions:
a) y=Bx'-3Cx’+D* b) f(x)=4cosi2
X
35)(1' -C]‘sz w 4 QS(S\(')
. -2
-4 9:‘/\(?7. ‘) ("'O)t )
c) m(x)=xz_5 ‘BiB’T d) y=y2+xy
g‘ R R
(%) (v = () (x?-5) 7% v
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UNIT 2

All working must be shown, as applicable to obtain full marks

1) Find the general antiderivative of each of the following functions:

a) 5x —4x*+3 b) x4+i3+27r
X
12 2
¢) — +3cosx -2 d) cos(4x) + 4x
X
y 7
;T'( -z
e) 6e -4’ f) x’cos(x*)

2) Find the position function s(¢) for an object with acceleration function
a(t) = 2t - 2 and initial velocity v(0) =1 and initial position s(0) = 2

3) Find each of the following indefinite integrals:

a) fx3a'x b) f%dx

c) fe'“ dx d) fcos?)x dx



4) Find the exact value of each of the following definite integrals:

: 2 e
a) {sinxdx TK b) :Exe" dx j«:‘ 3;”'“'
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5) Simplify: [2 marks each

a) j‘e* dx b) j‘3x3 dx
0 0 b
L 2, / . —E_};“— o
T
s L’b
6) Simplify: f 3m® dz [2 marks]

Shn?l

%) ~ 3mi1)
[am> - 3Im*

.,\-\

Im*

7) Find the exact area between the curve y = 4x and the x-axis over the interval -3 <x <4




8) Find the exact area between the curve y=2x?> and the y-axis over the interval 0 <x <3

Bex anhn INTEERATIN wWilh
a1y - jgx‘,(k Rn:@ed— by
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9) Find the exact area between flx) = 2x 3 and g(x)=x?+3 overtheinterval -2<x<5
3
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10) Simplify: [2 marks]
a) ‘Ii‘4x2 dx b) } i dx
a 0 L
b
N ) ln (1 +x ) ’
I, 0

3N (n (’H;) + ()
/ In(14k) + o



Ne Cos %

11) Integrate:
2) fx3,/x4_3 dx b) f smx j;;r-i\:kdk
u=x*-3 cosx e oM
du= Hx? Ay \[W L -Siav

= d“ hE, - -5
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12) Determine the arca between y = 3Lx and x = 3y v
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UNIT 3
All working must be shown, as applicable to obtain full marks

1) Evaluate each limit:

2
a) lim 3x>+1 b) lim 21
) =3 3y
2 2 , (x+2cz)2
c) lim (x +6mx-27 ) d) lim ~——-
=3 e o xt+a

2. By evaluating one-sided limits, find the indicated limit if it exists:

x° if x<2

f(x)={ find lim f(x)

-2x+5 if x=2 a2

3. Evaluate each limit.

a, xlil’ilg flx) = b. f(1) = c. in}} fx) =
d. xiérg* flx) = e. f(3) = f x&lf‘r}} flx) =
g lim () = hf-2= 3 iLf@=

V
€ % 3
t
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4. Evaluate each of the following limits using L.’Hopital’s Rule:

2 .
a) lim 9-x - ° b) lim 4sin2x o
=3 x-3 1} x=0  4x ¢
' S ' ,
LR -2x . (-¢) LH  HCosex)(2)
) L\-_ff’;. [,(,
8 (eSS &6 _ & 2
4 Y
. Inx [ ) . 1-¢€" P ’
— “ d x
[ Cos X
F % =l .4
|
. . . . cp . x*-25
5) Evaluate the following limit by factoring and simplifying:  lim 5
=5 x-—
(x + 5)(\(;'3)

(5~5)

o Sts ( )
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6) Evaluate the following limit by rationalizing the numerator:

7) Evaluate each of the following limits:

a) lim (2x2—6.75x)

x—2n

2(ar) - v (o)
By - 1urt

&) | Sx+a
e S5x—aqa
Sa 4 af CQ
- - —
Sa -4 4

d) lim
=2 — = —— /?-
! 2 -2—2- - - :_;-
&
f) lim In(5- 1) %,
x—=4 x—-4 '—6'
! - |
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=3 3_x (ﬁ_*ﬁ)

-
(2 %) (4=
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x> 3 Vaefz @/

_4_'t ‘f' *(-I) 44.5




8) Use the definition of the derivative to find @ for 2x% +x

[} e

h»v

i
h=»0

9) Use the definition of the derivative to find @ for y=—+

|
h=>0

dx

2(x+h)" 4 (x+_kﬁ) - (2x¥+x )
2(xpoxhtht) HXth - 2x - X

h
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h
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UNIT 4

All working must be shown, as applicable to obtain full marks

1. Find the vertical asymptotes of the following function and sketch the
4

graph near the asymptotes:  f(x)= m
X = X+

ERRI‘EELE
=3 X=1
2. Find the horizontal asymptotes of the following function and sketch the
2
graph near the asymptotes: y = 2% =5
x*+7

3. Make a rough sketch of the following function. Indicate x-intercepts, y-intercepts,

vertical and horizontal asymptotes: y = _;Ci;

14




4. Use Calculus and the Second Derivative Test to determine Concave up, Concave down,
and Inflection Point for the following. Sketch function to show the above features.

: ! “ths
f)=— fsths
x°+1
NeaD
-y's) (kzﬂ)
TO
C,P: X=0
IF =~ O
B Z — } -
U J 3 3
Irpixatd Flo) =5
3 wp.,
P8y £
fll( 5 ): +
5. Use the terms increasing, decreasing, concave up, concave down to ? r
describe each region below:
A
Region 1 i B | l\
RB» 2 vl amant
Region 2 RS
SCALT L pl VYD
Region 3 “0’ i e
Region 4 \ i
!
vy |
Region Region Region Region
1 2 3 4

b) Use the terms local max/min, global man/min, turning point, inflection point to describe
each of the following points:

A B C D

c) give the equations of all asymptotes:

15



6. Given the position-time graph below:

a) at what time(s) is the velocity 0?
3 B
b} at what time(s) is the acceleration 0?

c¢) when is the object slowing down?

7. Given the graphs of the first derivative y’
and the second derivative y”,
sketch the graph of y passing through A.

v(t)

a(t)
74
A
y;
!
.v .
A
Y
“
5#
% < >
O\
Y
LA
A
b
<% =
AQ
\ 4
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UNIT S

All working must be shown, as applicable fo obtain full marks

>

1. a) 4lnx—-12=0 b) 2Inx=In(2x + 8)

Hlnx = 12 x" = IM(2x48 )

) i x-"3 3 X’-_zk-—gr—o

ev\ 'e ‘xz-e, (x_,qu*z)

X=4 ¥xXz>2
2. Simplify: S NJ
‘a) In(e*) + In(e ©) b) o2t
¥y 4
n(e™e*) C’Mi .
™ =
(me t It
2 (we)
3. Find the equation of the tangent line to the curve y = 2 In x at the point (e, 2).
r- 2 2
JEx Mg
J:Mk-ﬂ»b
2: .o +b
; = 2
b—’o [N j’ cz—

4. Use Newton’s Method to solve the following equation x3 —2x?2—-2=0
using x-initial value x = 2. Just do two iterations x; =

15 2 '
) (2)-20) -2 5 Fle)= 3x? -4

> 2~ P —

(.)‘ TENE 3

-2 (%)™ 28
T TTe i

Xy = 2.5

fle) = X-2x % 2

17



5. An open field is bounded by a lake with a straight shoreline. A rectangular enclosure is to be
constructed using 600 m of fencing along three sides and the lake as a natural boundary on the
fourth side. What dimensions will maximize the enclosed arca and what is the maximum area?

Solve this problem using Calculus.

6. An open-top box is to be made from a 24 in. by 36 in. piece of cardboard by removing a
square from each corner of the box and folding up the flaps on each side. What size square
should be cut out of each corner to get a box with the maximum volume?

The maximum volume is V(10-2[7)}=640+448+[7}=1825in.3 as shown in the following

ck
)ciMIO -2J7 o AT

7. Evaluate each of the following IMPROPER INTEGRALS if possible

1
o]

o [La b [ 2e" dx
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8. a) Use the MVT to determine all the numbers ¢ for the following function:
X):x3+4x, [—1)1] -
f(, e b jo = s 2z, E+5
o224y 55 ftiz-5 > 3t =T

u\;\;(

b) Use Rolle’s Theorem to show that the function has a horizontal tangent line in the
interval [0,2]  Ax)=x?-2x

I, conthuons v |
2 ({f{ffrlnf- v . Rbul TL\@,au«m aPP[,.gs 2% —2 = 2

)r o Xx=}) .
{F((Oz):f"/

¢) Use the IVT to show that fx) = x* — 7x? + 10 has a root somewhere in the interval [0, 2]

ZZ(("’)’_”Z Raal lirs behoom - TvT XS 7x10 20 Reot.

9. Given fis a function of x and y find the partial derivative of fwith respect to x and the partial
derivative of fwith respect to y of each of the following:

a) f(x,y) =3x* +x°y b) f(x,y) = x*Iny — y?
s Y
A S AX’ Ji
at o
a4y XN
10. Find the exact value of each of the following multiple integrals:
5
14 a 5
a) ffxzdxdy . b) ffg— dxdy f—%x > 'th- {
o 2 G f - b -1 .
.. tly |3 1.3 |
[race 3, 30 [407] 163]- [4(
!7 &_‘I' - ..3 - é} l 2 J - 4
[Bay> 5 R A
N v 2z q
) 29 [ %O]-1 - & NECERY
11. Simplify: b
a) (\'Ii—\_l_})i)+|(i\1 +:)i) b) (4 —3i)(2 + 4i)

¢ +lby = =12

§ ti0L 42
_ 19



12. Solve each of the following equations over the COMPLEX NUMBERS:
a) x2+25=0 b) 2x2+3=x%-1

J/)(l—.ﬁS 2 :
:\[—2/'5' |
x_. X -

13. Give the rectangular coordinates of the point whose polar coordinates are given: {
o aq

a) (r’9)=(3‘13f_) =V o5 @ y: r<ir b) (T,9)=(6,T[) !
v
¢ X= b Oss(r) |
x - 3Gs(%) 323/(5 6 (1) 6 (o)
\(3 N 3 4 2% ) X A
v : 23 . o0
14. Give the polar coordinates of the point whose rectangular coordinates are given: N
1 DO Ne (NJs
0) (1) = (55) b ey = (V3,-3) RPD
l ! 2 3
5" E D;; (: ' J3 ()" )
o N L ——g _
5 ' | .’ &;?_\\ % = 3
: . P L o2 Y
(r.8)= sl 3 s
( r) 9 Q‘YCT"‘ Tﬁq& = __\lé_
— 3
27 6.01 Tou" | Vs /5 ) - (624,

15. Find a rectangular equation equivalent to the given polar equation and describe the graph: 2 -

.
a) r=2 b) r:4£_cls_gf
FTs ¥ rrs= 4'%//{-
)= \ . o 4y
| cirele w1 - ><z‘"‘]z: b
|
| Combre (0,0) z s
.'. ::a(ms 2z (X ’4") +‘7 - 20

|

)
W eivele wa

L

i Caubre (20) V=1



