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EXA 4
MARKS: Part1-MC /22 Name
Part2-WS /58 — Date
80

PART 1: Multiple Choice Section:
1

K f(x)=> then f'(x)=

X
_ 3 B. 3 C. 4, D. , E

" none of these
x x
2.
If f(x)=+/x determine the value of f'(x) at (16, 4)
A. 1 B _1 f 1 D. 1 E. none of these
4 8 8 4
3.
Give all values of x where the function f(x)=x’—-3x+4 isincreasing
A x>1 B. x<-1 C. -1<x<1 (D.‘)x<—i or x>1
4.
If f'(x)=-6x determine all values of x such that f(x) is decreasing
KR\ x>0 B. x<0 C. 6<x<0 D. all real numbers

5.

Determine the x-values of the critical points for the function f(x)= x* +3x* —24x
@Vux:—*i, x=2 B. x=4, x=-2

| C. x=0, x=3.62, x=-6.62
DY x=0, x=3.62, x=6.62 E. noneof these
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6.
Find the slope of the tangentto y=x*-2x*+6 at (2, 6)

fA. 4 B. 6 C. 10 D. 20 E. none of these

7.

If y is a function of x suchthat ' >0 forall x and y” <0 forall x, which of the following
could be part of the %'aph of f(x)

2 2e SRR s

8.
4
= |
o | L AEN
p .~
At which point on the graph of y = g(x) =
on the right is g’(x)=0 and g''(x)<0 | x
3 2 A 0 y 3 4
A 1
B
A. A B. B C. C D. D Es E
9.
dy
If y=x(Inx)’ then —=
y=x(Inx) o \
A. 3@nx) B. (nx)2x+Inx) C. (nx)(2+Inx)
D. (Inx)2+xInx) E. (Inx)(1+Inx)
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10.

Consider the curve x+ xy+2y* =6 The slope of the line tangent to the curve at the point
(2,1)is
A 2 B. 1 C./ 1 D. 1 E. 3

3 3 3 5 4

11.

The graph of y=2x*+5x*>—-6x+7 has a point of inflection at x =
A 5 B. C. 5 D.

S .
= 0 = d -
3 6 2 2

12.

. A particle moves along the x-axis so that its position at time #is x(f) =2¢* ~7¢+3
(x in cm and ¢ in seconds). What is the velocity (in cm/sec) at time ¢#=2 seconds ?
A. -6 B. -3 C.1 D. 4 E. none of these

13.

. The position function of a moving particle on the x-axis is given as s(£)=¢’ +¢* —8¢ for
0<¢<10 For what values of ¢ is the particle moving to the right ?
A t<-2 B. >0 C. t<4 D. 0<r<4 E.) ¢>4

14.

A particle moves along the x-axis so that at any time ¢ its position is given by x(f) = te™
For what values of ¢ is the particle at rest ?

no values B. 0 only C. .;_ only D. 1 only E. 0 and 1
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15.

Referring to the following figure showing
the graph of y= f(x), lim f(x)=

x
A B C. + D
L, L, L, 2L2 L, +L, does not exist
16.
2
Given f(x)={ % VR X*2 en lim f(x)=
2 where x=2 2
A. 0 B. 1 C. 2 D) 4 E. does not exist
17.
lim xz—l =
x=0 x° —1
A. ] B. 1 C. 3 D. 1 E. indeterminate
2 4 2
18.
2 —
lim X -Iz-x 6
x=>-3 x“ -0
. . . E.
A -1 B y % c 1 does not exist none of these
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19.

lim (Zx + E)
xX—>® x
A. 0 B. 2 C. 5 D. does not exist E. infinity

1 /é ' Jdoes not exist

DD | =

21.

The approximate value of y = \/4 +sin(x) at x = 0.12, obtained from the tangent to the
Aaz o X =012

graphat x =0 is
). fla)+flal (x-a)  flo) = s¢sine

(A) 2.00 BAbe
~(B)), 2.03 L _
“(C) 2.06 <+ ‘f(d"z °) fa = 2
(D) 2.12 - 2,03 -¥
E) 224 - 4 Fla) = 4 (435ax) “sx
(’0): C?f_x__ﬂ
/ 2 [ diginy
Cos(e) L
2 4 +Siso #
a)= L
fla)= &
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22.

. . 4 . . .
If a trapezoidal sum overapproximates fo f(x)dx, and a right Riemann sum underapproximates

4f(x) dx, which of the following could be the graph of y = f(x)?
0

(A) (B)

& +

(C) (D)

(E)
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PART 2: Written Response Section:

Show all steps clearly to receive full marks. Please CIRCLE YOUR FINAL ANSWER.

1. Differentiate (with respect to x) each function: [1 markeach]
a) f(x) = 2x° —2x* 4= b) y=—2e*
, . x?
F6)= -2 4570 ]+ -Zl¢ Z’: or
ey .,L'Lley\z’
: i \\_f,, y
| Y4y~ 2x % /
~_ T
c) y=cos?(x®—x) d. g =3Vax2-x-2
3 2z 2 '/:}
( cos (xx)) ( t-x-2) y
! -
2/ fos(x>x)) (—S;n(f-x)(sz-l) 3( Uy -x-2) 3(%\-1 )
or - , Or
- r. 3-x* S)n (x’—.& R - Sl BN
“2<_s)f | )_Cos x )(m’wﬁxwl) 3 ( Lixi-—x'Q% .-
2. Related Rate Problems. Show all steps and diagram [3marks] _ ‘M’

“nl

One car leaves an intersection traveling north at 50 mph, and another is driving west
toward the intersection at 40 mph. At one point, the north-bound car is 3/10 mile north
of the intersection, and the west-bound car is 4/10 mile east of the intersection. At this
point, how fast is the distance between the cars changing?

2: ot 009 22 09

,Jq. A
bgé v/ | 2t +j?' =2
© Ty 2adx p g dt - 2222
4 & gk A 4
é—tf:o 200.4)() +2(0~3)(so):2(0-'5) 7,%
at’
| 32 1 20 = %.'2



3. Find the antiderivative of each of the following functions: [2 mark each

2 TEUASY
a) [2+2-1dx b) [x3(2x* +7)3dx .
- 3_x M‘: %% dk
(3x *olnx-x +C ) [/[" A Qe > du
\\‘1—__‘_-_ . B A \ 8% X
L 2
SJ T
1017
¢ qU
n+
£ it )
2 2x+7 ) +C
4. Find the exact value of each of the following definite integrals: [2 marks each]
a 6
a) fx3 dx b) I—Ze‘z"dx
it 0 LeX
' a -2e ' F
LUt ) -2 X &
qx 1 Ye |,
4 1 | -2 0
)_ILQ - L‘L ! or 46—4 e L/ e
| 4 L -
q(ﬂl .—,) _é—'_" -"r‘ 0Vq’eu ))
5. Find the exact area between the curve y = x? — 5x+£1_énd the x-axis over [2marks]
the interval 0<x<4 Vgﬁ.}l g " >y 4V |
, b ad B e ylem ) +
& f St 4 j\xt-Sx+4'6(‘x Bwa “ ‘ &
1 3 4 % e
i S o2 -
'éx 2% Hy } éx"ix i L 3 b 4
-LL ) L
¢+ [
o a  _/ 190
Lo+ 3 9 8



6. Find the exact area of the region bound between two functions
x) = x3+4x and g(x) = 4x?.
fC - g X

-, [2 marks ]
X “Fix = Yy*
X -H? #x =0 z
x (% -4x++)To X 4k =t dx
0 (x-2Xx-2)=o J ? , 2
0 .y
2 gt Zx ~4 N 5
ﬂ-f»w';"\
&)
7. [1/2 mark each ]
For the function f graphed below, find the following:
lim f(z)= 2~
Yy 27
A
é
: lim f()= 1
5
) : \ il_)n%f(x) = DNE
4 | %
, 13 ) f@= 1
76| —8] & —3 —2 \1 o1 2 1 ;5 gk .
\ =1 { ml—lgil- fla) = 1‘
-3 1 !
n . Jig 1= L
—0G |
[ _71r ,l;ljl,lﬁf(x) — L

ie= o



8. Use the definition of the derivative to find % for y =+3x—2. [é marks ]

lin _;3(x_+h)—i "f-fhix-_?—

h>0 "\
" ( 3x t3n~% - 3x-z.)< 31+3h 2 'i' | 3x -2 )
h | 3x43h-2 R 3"”’)

o o3+ 2e2) 5,
U h (Bxtdeer 1) 8x-2)

7 A—

L”_;Q - m,\,mzf.’ © + o
3N
' 2,.131’% J,rl

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

vertical and horizontal asymptotes: [3marks]
; 44 4x? R -
V NI G- x) = ! J
A ‘t g( ) 2x2_1 T: ﬂ,{ ...........
' -3 B I S s
[4A < o -~ yes
% SRR , il
X Ma+ )0 BT-at ¥ i

“B? ?r\u

9'lr) = (2x*1)(8x) - (qx)(qx ) W
(Zx l) N : ...........
= e Tex x| g, £
(2xt-1)* (ax?-1)*
¢.p 8x = © - §x | 2v ot -
<= 0,0 T . oS A1
X = ) . ) _
A F e
33'()&) = o) (alee= Y B+ (&) (2x? i)—z
by -g ()
(251’ (2"“)1(?‘*')
z 2> 8, IP 10
bhr - lox +¥ L{—?x re Lo g(bx'+1 ) o

) (a7 )? DRE



10. Use the second derivative test to find and classify all local extrema of y=x>-12x-2

’ - 2
J:%x_n_ =0 [2marks ]
Bxte 12 ,
2 2 "
I
N Yt):66) =12 + \/

(<
o
“
~
o~
™
~
~
n
'
'\)
]

11 a) Given the position-time graph below:
[2 marks]

i) at what time(s) is the velocity 0?

f

0.2 ¢ & 32

ii) at what time(s) is the acceleration 0?

0.75 < 2.5

iii) when is the object speeding up? N

'“’"“*“""““3. . | e

+ T T T T L ] ' T
0.5 05 1 15 2 2% w3 35 ¢

L 4




[2 marks]

12. Solve the following equations exactly (Inx? — 4=5
Led A - Inx
/‘97

A -4zt
A":‘(q

13. Find the equation of the normal line to the curve y = In x* at the point (e, 1).
[ 2 marks ]
1,
hemx 4 b J7 2
-2
, — (e) + b
1 s (e)

1- ~%" +h =
- e My 2 &
T

_2+e* . _e 2 +e*
b' 2> j- "'zx + -—-—;;)

SRR 2L e T

14. If x=sin(xy), find % at the point (l, -]33) [2marks ]
{- G x9'+9)
1o 20 Fo0
1 -40 *‘%«?y
X ‘
’ iy\‘u
9 - 1'-‘&:(‘07 "
| Y, E
1= . 1-3r M -3 L,
Cos %) . ¥ e
& A\

12



15. A open 3-dimensional box is to be constructed in such a way that its volume
is 288 cm’. It is also specified that the length of the base is 2 times the width of the
base. Determine the dimensions of the box which satisfy these conditions and have

the minimum possible surface area.

( JH V= 22' 2 A= [ 3marks ]
A b
; | - 2-7- i Bobom = 21
f// ’x‘x 288~ - F/B r Had
_2: #’f 2= ;’—_; Stde ¥ 231?-z
- SA= 2x°t6x %
Z' e 2x féx'-:x?
Uy = Be¥ e Sh= 2t go¥ %~
—— o=
T “ ’ -
I " SA-4yx - Beux T =0
x=6) BT s B

16. Use Newton’s Method to solve the following equation f(x) =x3—4x2+1=0
between the interval (0,1), using x-initial value x = 0.5.

Just do two iterations x; = f(x)
% [ 3 marks ] xZBx‘—f'( )
\ X
{ (su- 3x -8x Ap® 05 - —.;2; f(0.5384j= ~D.0p34 f(x;
(g ) - -y _dV)
ftony 3(.0‘?{;/2(06) ¥, = g.53qu  f (053%u) = — 34157 BT )
(T
_ ~b.00%Y
xy= 033 - e

(= 05%74)

17. Evaluate the following IMPROPER INTEGRALS and state if convergent or divergent:

[2 marks]
fe"‘dx e~ (1)
0 ®
-x ,
-C .
S D I
e” o e® e° ;
o - -_: Convergen

o+ = 1 b



18. Determine if the Mean Value Theorem applies to the function on the given interval. If it
[ 2 marks ]

does, find the c-value. If it doesn’t, explain why not.

o b
fx)=vx—4 [4,8]
o a0 Je2 .
f‘/('x) :é(y~q> a I B caa—
Yy )
-——-L-' - ..2';0_- = E
2]z g-+ 7
dee .
c=5

2= 2034

2 2 J —
= 4 z.-q) :
19. Find the exact value of the following multiple integrals: 3 N \
9 t 2x+1d3fdy
XX '-: 1 -1
kS
Ll = (=) ¥~
| -
2 =0
3
fz-dm, 2
L2y T =D 6-2 = 4
J \ 4
20. Simplify: (1+ 2)(1-2i) [1mark]
iy PR
| -4
|+
= 5

14



21. Solve the following equation over the COMPLEX NUMBERS: [2marks]
3x2+5x=x—4

B Flx 44 =0 ab-'; -L{_‘*_sz:;(?fq
C-H A
16 - 4%
-4 1 [-32 -y ylze
A T 6

I
.22 2f2 )

X, =3

22. Give the rectangular coordinates of the point whose polar coordinates are given:
S ————————— [ 2 marks ]

(6/%) l 2 ¥

S (L)
-

23. Find a rectangular equation equivalent to the given polar equation and describe the

graph:
r = 4cosf C/ )
- U xr / A [ 3marks ]
Y. Yy = L’ :-r:/g./ - . x
2 b T
=
= Yx X +j
x
XZ.H?l = it Sfﬂ&‘—'g &‘& "F

Xz'q}- "'jz = O ]

(X'Z)L"’g?. =‘+ o

15








