UNIVERSITY OF ABUJA
FACULTY OF SCIENCE
DEPARTMENT OF PHYSICS
2016/2017 FIRST SEMESTER EXAMINATION

'Y 101: Mechanica and Properties of Mo

INSTRUCTION: Answ:

b1 O D

TIME: 3 Hours

1. Which of the following is a combination
of base units? (a) m, 8, kg, Am, J, mol and
cd (b)m, 5, K, A, V, cd and mol

(c)m, s, kg, K, A, Teslnand J

e m, 5, kg, K, A, mol nnd cd

2. Kepler's first low stntes? (o The path
followed by a satellite around the primary
will be a circle. (b) The path followed by a
satellite around the primary will be a sphere.
(¢) The path followed by a satellite around
the primary will be an ellipse. (d) All of the
above )

3. A particle moves so that its position ns a
function of time in Sl units is 7 = 263 +
tj—t Ysk, Determine its acceleration as
function of lime,

(a) 6621 + 5] — £~ Vak (ms?)

(b) 2621 + §f — t Vak (ms?)

(c) 12t + -2 ¢ ak (ms?)

(d) 617 + 5 — 3¢ /4k (ms?)

4. Definc the terms in Eclipse. (a) During
equinox periods, the earth the sun & the
satellite are in alignment with the result that
earth's shadow eclipses that satellite & the
sunlight success to reach the satellite solor
cells. (b) During equinox periads, the earth
the sun & the satellite are in alignment with
the result that carth® 5 shadow eclipses that

satellite & the sunlight fails to reach the
satellile solar cells. (c) a & b (d) None of the
above,

5. A 6kg body has a velocity of 4 ms™ ot
one instant. Eleven seconds Later, its velocity
is (3L + 7/) ms’'. Assuming the body was
subject to a constant total force. Calculate
magnitude of the total force.

(n)32ZTN(b) 055N (c) 386 N

(d) 1458 N

6. Consider these situations: (i) a ball
moving at speed v is brought 1o rest; (ii) the’
same ball is projected from rest so that it
moves al speed v; (1ii) the same ball moving
at speed v is brought to rest and then
projected backward 1o its original speed. In
which case{s) does the ball undergo the
largest change in momentum?

(a) (i) and (i) (b) (ii) end (iii) (c) (i)

(d) (i) and (iii)

7. A woman walking briskly in rin with
speed v must slant her umbreila forward
making an angle # with the vertical. A 100L
student derives the following relation *
between f§ and : tan f = v and checks that
the relation has a cerrect limit: as v -

0,8 — 0, as expected. (We are assuming *
there is no strong wind and that the m‘lnlfnﬂs
vertically for a stationary woman). Do you
think this relation can be correct? IF not,
guess the correct relation.

(ytanf = -



hang = p?

© @Eng =2

(@) ftan g = 3p%

8. A typical small rescue hel er.

blades, cach is 25cm long nui?!'gts n'll\l;.s:‘::;r
135kg. The blades can 8pproximated ny
thin rods that rotate about one end of an axis

when they rotate at 2
(2) 3203.56 J (b) 159.19)

(c3 1067.09 ) (d)4505.01

9. A person utternpts to knock down g
wooden bowling pin by throwing a ball ot it
The person has two balls of equal size and
mass, one made of rubber and the other of
putty, The rubber ball bounces back, while
the ball of putty sticks to the pin. Which ball
is most likely to topple the bowling pin?

(9 The rubber ball (b) The ball of putty

(€) Makes no difference (d) Need more
information

10. Calculate the final speed of a'solid
eylinder that rolls down o 450cm high
incline. The cylinder starts from rest, has a
mass of 1.05kg, and has a radius of 0.07m.
(a) 58.8ms™' (b) 7.7ms"" (c) 13.3ms"

(d) 176.4ms™

11. Which of the following cannot be used
to describe Bernoulli's equation fora
moving Muid? (a) Bernoulli’s equation is a
simple and easy to use relation between ‘
pressure, velocity and elevation in a moving
fluid. (b) Bernoulli's equation can be
thought of as a limited version of the first
taw of thermodynamics. (c) The total terms
varied along a streamiine. (d) Work done on
o fluid particle by pressure and gravity

forces is
energy, equal to the changs tn 1y kinesic

12, Water is flowin in :
velocity of 2.5 m"amd‘nm :;Ih ’
Pa. At the nozzle the pressire

m%h!nrwummu

4 exiting the nozzle.
ﬂhmm&mmyurmmm@a

and n due g
(2) 24.57 my! b |:.1:|'er|r:|“='f'ﬂJr )
(€) 30.18 ms* (d) 14,18

13. The laws of static and dynamic fri

can be stoted lhnughﬂh&wm
(n) The magnitugde of the limiting force
htunamnstmmiutnthe normal reaclion
hc;wmtwusurhm (b) The force of .
&ktinnisindepcnd:mnﬂlwmnfm
surface in contact. (¢) Frictional force
Opposes the relative motion between two
surfaces in contact, It acts in a direction
Opposite to that of the motion. {(d) Force of
friction js independent upon the roughness
nfthn-mnfamnrﬂnulheﬂreufdwm
surfaces in contact.

14. Through a refinery, fuel ethanol is
flowing in & pipe at a velocity of 1.5 ms /
and a pressure of 101300 Pa. The refinery
needs the ethanol to be at a pressure of 2 atm
(202600 Pa) on a lower level. How far must
the pipe drop in height in order to achieve
this pressure? Assume the velocity does not
nh:mﬁt:. (Hint: The deasity of ethanol is 789
kgm™ and acceleration due to gravity, g s
9.8 ms?). (2) 19.259 m (b) -13.101 m
(c)-19.259 m(d) 8.734 m

15. A certain ster, of mass m and rediusr, is
rotating with a rotational velocity w. After
the star collapses, it has the same mass byt
with a much smaller radius, Which
statement below is true? (a) The star's
moment of inertia [ has decreased, and its




I1B. A particle urmmim;sm
wall at 4u ms™' at an angle of 30° 1p (he

mhlﬁ:pmhhmbmuﬂ:wirhm
4V3u ms"' at 90° to the orighmal direction
and in the same plane as the impact
trajectory. What is the coefficient of
mnilnthnbuwuntlnwuﬂnndﬂupmic[ﬂ

@3 mv3I {mﬁ (d) 3v3

19. A golf ball is fired at n bowling batl
initially at rest and bounces back elastically.
Cormpared to the bowling ball, the golf ball
after the collision has: (a) more-mameatm—
but less kinetic energy. (b) [ore momentum
and more kinetic energy. (c) less momentum
and less kinetic energy. (d) less momentum
but more kinetic energy.

20. A toy car moving at constant speed
completes one lap around a circular track, o
distance of SO0mm in 40s. If the mass of the
car is 150mg, what is the magnitude of the
central force that keeps it in 8 THETE?

(2} 2.945 x 10~*N (b) 2.356 x 10~2N

(b) 1.473 x 10°*N (d) 4.689 x 10-5N

21. An antomobile driver moving at 30ms "'
suddenly saw a policeman standing 70m
straight ahead at the Uniabuja main campus.
If his reaction time is 0.5s and the maximum
deceleration is 8ms?, can he avoid hitting
the policeman without steering to one side?
(a) He cannot avoid hitting i

because he would have covered 1.25m
beyond the point the policerhan stood at the
point of stopping. (b) He won't hit the
policeman because his total distance covered
is 56.25m which is less than the distance
between him and the policeman. (c) He
won't hit the policeman because the distance
- he covered before he applied the brakes is
15m shead of him. (d) All of the above.

—

oeppg—
22. If an electron in copper near the lowest

passible temperature has a kinetic energy of

4.9 % 102}, what is the speed of the
electron? (a) 1.08 x 101017 5-1

() 9.80 X 10" ms=* () 4.9 x 10%ms-"
(d) 1.04 x 105ms-!

23. A 3kg bullet is stopped in a block of
wood (m = 0.8kg). The speed of the bullet-
plus-wood combination immediaic v afler
collision is 0.1mms™, What was the criginal
speed of the buliet? (a) 1.27 % 1047« -1
(b) 3.8 X 10™*ms~! (c) B - 1055 !
(d) 3.8 x 10*ms~?

24. At what depth below the surface of v,

relative density 0.6, will produce a pressure
of 100 kNm™? (a) 0.0} 7m (b) 17.0im

{e) 17007m (d) 16666Tm
5

#
-5
-

25.

.~

- =
ﬂmeﬁiﬁmm i

The flight path of a jet aircrait s it takes off
from the Nnanuli Azikiwe Taterns oona)
Atrpont, Abuja is defined by the purametric
equations x = 1.25¢2 qud y = 0.03¢3,
where t is the time after take-off, =+ nsured
in seconds, and x and y are given 10 teters,
Att = 40s (just before it starts to level off,
as shown above. Calculate 4t this insta ys
speed. (a) 175 ms™ (b) 32.9 ms*

(c) 100 ms" (d) 144 ms!

26. A train travels along a horizomtal circular
curve that has @ radius of 200m. If the speed
of the train is uniformly increased from 30
kmh™ to 45 kmh™! in 5s. Determine the
magnitude of the acceleraticn at the instamt
the speed of the train is 43 kimhy '

(0) 1.450 ms™ (b) 1.037 ms*

(€} 0617 ms* (ND8II v -

&




27. Through o refinery, fuel ethano] ="

flowing ina : ; to its own axis of cylindrical

o ol o e o R Q1 (€) A body of muss 25g moving vith

needs the ethanol 1o be at a pressu ) speed 4ms”! collides directly with anather of

(202600 Po) on o lower mﬂ_ mﬁ:ﬁgﬂ, "'""'1';_7‘:1! muving in the sare directing The
coelfrcient of restinution % j

the pipe drop in height in order to achieve the veRelies ifias ‘:uiﬁ; il::fﬂr Determine

this pressure? Assume the velocity does not

change. (Hint: ity of
(Hint: The density of ethanol is 789 Q2 (8) What do you undersiand by the term

kgm" and acceleration due to gravity, g is surface friction?

9.8 m~). (0)-13.101 m (b)-19.259 m Q2 (b) Deri .

(¢) 19.259 m (d) 8.734m ) Derive an expression for the
potential Banl: field due to a thin cirenlar disc
at & point along its axis.

28. A cer accelerates from rest. In doing so Q2(c) : ®

the nbﬁnlulr_. value of the car's momentum Y

changes by a certain amount and that of the - 1. Fae 75 J

Earth changes by: (a) A larger amount, R

(b) A smaller amount. (c) The same amount. Fy=SON

(d) The smaller but depends on the a0® 43°

interaction between the two. =X

29, An ideal Puid is ;

(a) Incompressible, irrotational! viscous and Fy=SON

non-steady flow. (b) Compressible, _ Calculate the magnitude of the resultant

rotational, non-viscous and steadgflgw, — force, for the three forces shown above.

(c) Incompressible, streamline or laminar,

non-viscous and steady flow. Q3 (2) State and explain the Continu iy

(d) Compressible, irrotational, no turbulence theorem. )

and non-steady flow. Q3 (b) Derive an expression for the

maximum height of a projectile moticn an

30. A body of mass 3kg is attached to the g;?:;*fd mﬂm-l I

3 o P angelar swirumiag pool is 2m
hquk of & spring balance and the latter - & deep at one end and increases wiijurmly in
suspended vertically from the roof of a L. depth to 4.1m at the other end. The poo is

Calculate the reading on the spring balance " 10m wide and 45m long and is emptied

when the 1ift i3 descending with an through &n orifice of area 0.320°, ~tthe

acceleration of 0.2ms?, (a) 28 N lowest point in the side of the deep end.
303N (c) 294N (d)59TN Suppose the discharge cocfficient is 0.8.
(®) 303N (c) @ Calculate the time to empty the pool
SECTIONB oompstely.

Q1 (o) State the Kepler’s laws of IRy :
motion. '

Q1 (b) Derive an expression for the moment

of inertia of a solid cylinder about an axis__

passing through its center and perpendicular

bES OF LUCK!!



UNIVERSITY OF ABUJA
FACULTY OF SCIENCEA'I'ICS
DEPARTMENT OF MATHEM
1016/2017 FIRST SEMESTER EXAMINATION
MTH 105 COORDINATE GEOMETRY  UNIT:1
INSTRUCTION: ANSWER ALL QUESTIONS IN SECTION A
AND ANY ONE (1) QUESTION IN SECTION B
TIME: 1 HOUR, 30 MINUTES

A circie has the equation x* + * = 16, What is the radius of this circle?

() 256 (b) B (c) 16 (d)4

A circle hes the equation (x + 3)? +(y -1)* = 4, Which of the following statements is Malse?
(8) The x coordinate of the centre is -3 (b) The radius of the circle is 2

(c) The y coordinate of the centre is -1  (d) The point (-3;-1) lics on the circle

O is the centre of a circle, P is a point on the circumferénce. The gradient of OP is 2.

What is the pradient of the tangent at P?
()2 (8) 0.5 (c) -2 (d) 0.5
Determine the x-intercept and the j-intercept for the graph of the gquation: 2x— 3y +24 =0
a xintercépt: —12; y-intercept: -8 b,  x-intercept:12; y-intercept: 8
- © x-intercept: —12; y-intercept:8 d.  x-intercept: 12; y-intercept: —8
A line has x-intercept 4 and y-intercept 77 Determine the slope of the line.
&

@; ®& 3 @ Z (@ 3
Write an.equation for the line that passes through T(-1, 4) and is parallel to the line y = 6x - 6.
®y+e=6(x—~1) € y—4==(x+1)

@y+4=2(x-1)

(d) y-4=6(x+1)

The slope of line L is <~. What is an equation of'a line that is perpendicular to line L?
(9% —3y=27 (@ 3x+y=0

@y+2=o (b) ~—2x+ +6 =6y
What is the equation of a cirele whose center is 4 units above the arigin in the coordinate plane and
whase radius is 67 _ _

®x2+(y—6)° =16 () Y +{x-6P=16 () x* + (y — 4)? = 36
{@y*+(x-4)*=36

What is the slope of a line that is perpendiculer to the line whose equation is 3x + 5y = 42

w2 ® I ©@ 5 @ 3

A line segment has endpoints A(7, —1) and B(-3, 3). What are the coordinates of the midpoint of

AB?
(@ (1.2) ® @& @ (52 @ 6.-2)

In circle O, a diameter has endpoints (=S, 4) and (3, —6). What is the length of the diameter?
@vZ @ 2V2 (¢ V10 (d) 241



A circle has ﬁ_ﬁgulinn (= 2)* 4+ (y + 3)? = 36. What are the coprdinates of its center and the
I
(23), 36 () (2,-3), 36

length of it ¥
Sane ® @ne (@
Find the equation o 'h*’l'"ﬂisht line which passes through (-2, 3) and (4, -5)
@ 3y +;1_"1:ﬂ () 4y+3x-1=0

{©) 3y —ex 0 (d) =5y+4x-1=0

equations of PQ and PR are x - 3y + 11 = 0 ond 3x — y + 1 = 0 respectively. Find the

<oordinates of P.
p (L 4) ®  (-L4 (@ (4-1) @ (-4.-1)
Find the acute angle between 3x — y 4 1 = 0 and x -

g | y+1=0
() 322° (b) 522 () 18.2° (d 28.2°
Find the equation of the tangent to the circle 22 + v2 i

ey e y* = 13 at the point (2, -3)

() 2x -3y =13 ®) 3x-2y=13 (€) x-3y=13 (&) 2x-y=13

Find the point at which the line 3y — 12 = 4x cuts the y-axis.
(a) (0, 3) ® (0 4) © (0, 12) @ (@ 0)

The two lines represented by the equations x + y = 2and 3(x — 2) = —3y — 4 are graphedon a
: ' . 3
coordinate plane. Which statement best describes the two lings?

(8) The lines are parallel.
(b) The lines are the same line.

(¢) The lines are perpendicular.
(d) The lines intersect at an angle other than 90°.

(7, -2) and B(-3, 3) are the end points of the line PQ. Find the coordinate of the paint A which

divides the line the ratio 3.2,
(1,-1) ® (1,0 _ € @©n @ (LD

()
Determine the value of & if the equations 4kx — 2y — 10 = 0 and 3x + 5y — 7 = 0 represent
pamlggllinm : s

v =3 ; - =4 >
(@~ ®m 7 ©®© 7 @ =

SECION B
The straight fine 31 — 4 — 8 = 0 cuts theccirele x* + y* — 16x =8y + 30 = 0 atthe points Pand Q

Find the coordinates of P and Q
Calculate the length of the chord PQ.

8,
sented by the equations x +y -5 =10, 2% +3y— 13 = Dand

b.

LﬂthnlimL.MandNbsr]EPﬁ
—-2y=-4=0, ively.
Sx—2y-4 respect. {“ndemmmt_

3 Show that the lines L,
Find their common poInt r

b.
L,



UNIvy, RSITY OF ABUJA
b FACULTY OFSCIENCE
20162015 EP. p OF PHYSICS |
glflﬂ:}mEIMtﬂlﬂl Physics | M . SRR April, 2017
STR t Answe
; * All Questions i Section A and any une In Section B, All symbuols bave their

TIME: |1 Hour
Credit Units: 1
i. Which of the {ol|
h‘ identitying co Ollowing is not o practiog| steps. (a) Copy and complete the wble nbove by
enf ® 1 uf'i_:rnw? {8) Repeating finding T and T2,
and its mvim'nm:nm of the equipment (b)Plot a graph of H ngainst T2,
) Davestigneic © chec _fnr obvigus faults, (¢) Determine the slope S of the graph, standard
::”:: inﬂun oF the credentials of any error in the slope and intercept 1 on the vertieal
'] dﬂpd’
y ﬂf::u. :in.'n or other "m”‘ﬂm—-—-—' -axis. State any two precautions tnken to ensure
= " accurate results,
: 2&111& prevailing phf:'if:a! conditions that could Q2. The following values arc obtained in un
T : ; aiory practical include the following experiment to verify Hocke's law and
;.".T:FL {:} Fm"i““ (b) Drough (¢) Pressure (d) acceleration of free fall dueto gravity using
e spiral spring for 30 oscillations. |, = 60¢cm
3. Thﬂ Inensure of two quantities along with the L (em) | Mass, m (g) Tils) | T2 (525
precision of their respective measuring 63.0 70.0 . |
instrument is given as: A = (2.5+0.5)ms"! 64.3 90.0 | =
B =10.10£ 0.01)s. The valuc of AR and VAF 66.0 110.0 ;
will be: -67.3 130.0
.69.0 150.0
- 70.5 170.0 ]

4. Explain the following types of srror

() Random error (b) Systematic efror

(<) Erratic error {d) Maximum error (2) Copy and complete the table abave by
finding T and T2

(b) Plot a graph of e against T”. -

QL. In an experiment to determing the-vabwerof— (¢) Determine the slope S of the graph, standard
error in the slope and intercept T on the vertical

the acceleration due to gravity (g)  using simiﬂe
, Pendulum method, the following results are axis. State any two precautions raken to ensure

obtained for 40 oscillations accurate results,

H(em) | Time,t(s) | T(s) [T2(s%) BEST OF LUCK!!!
* 900 29.25
« 80.0 27.01
- 70,0 24.70
- $0.0 21.20
« 50.0 19.85
. 40.0 15.50
. 30,0 14.10




L ll;‘%.’..h-i*q i N

UNIVERSITY OF ABUJA
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

2018/2019 FIRST SEMESTER EXAMINATION

MTH 103: TRIGONOMETRY
Time: 1HR 30 MINS

UNITS: 1
INSTRUCTION: ANSWER ALL QUESTIONS IN SECTION A AND ONE QUESTION IN SECTION B

SECTION A

1 sin28 = tos ¥, find # between 0° and,360°
A 457, B.135%,315° C. 45°, 3157 D. 30°,
If A lias in the third quadrant and 3tan A — 4 = 0, then 5sin2A + 3sind + 4 cosA =

2.
A 0 B. -2/ 5 C.24/5 D. 48/5
3. Which of the following Is corract
n
A sin1*>snl  B.sinl”<sinl C.sin1°=sinl D.sinl”=—=sinl
4. Wrosx =tany cosy = tanzand cos z = tan x then sinx eguals
A, siny B.sin? C, 2sin 18’ 0. sin(y + 2}
5. I ina triangle ABC, cos 3A + cos 3B + cos 3L = 1, then one angle must be exactly equal to
” in AT
A 3 B. =3 Cn D. g
6. Convert3 -E radian to degree
A 145°% 8. 45" C. 135" p. 30
7. ‘The number of values of x ‘or which sin2x 4 cos4x = 2is
A0 B1 c.2 D. infinite
7
B. Express cot -:E in terms of the trigonometric ratios of acute angles
A, cot o E. cot E C. cot E D. cut%
9, The value oftan~ (1) + cos™ (..% +sin~! (- i) is equal to
n 51t A7 13n
A, - B. T C. 7 D. Fv
10. A tower subtends an angle of 30" at a point on the same level as the foot of the tower. At 3
second point, h meter above the first, the depression of the foot of the tower is 60°, horizantal
distance of the tower from the point is
A hcot60*  B.;hcos30° € Sheot60® D.hcot30°
11, Thevalue of tan 1° tan 2°tan 3° ... tan B9° is equal to

A -1 8.2 c.g D.1



e ————

« 12 The minute hand of a clock moves from 1.30 to 5.30 on the face of the ¢lock.
Assuming that the length of the minute hand Is 7cm, find correct to 3 significant
figures the area swept by the minute hand (Take r = 3)

2y (a) 51.3em* (b)
53.1em’ () 53.3¢m? {d) 35.1cm’
13

Which of the followings is not an identity? (a) sin“x + ms_'*.r = 1(b)sinx =
tanxcosx (c) 1 +cot®x = csc®x  (d)1 = ier-1 = tan’x

14 Simplify sint + i'::' (a)sine (b) cset (c¢) sect (d) cost

150 <t < 2m,suchthatsint = .

-ii- and cot < 0.Then t =7
@ T @ =

@ 7 @

4
16f-2r <t <0 andsint = 21 what is the value of t?
@ 2= ) T (0 I (g

4
17 What Is the measure in degrees of the angle A = —%7

(2)150° () 210° (e}——tO0> {(d)120°

« 18 What l: ;:e measure in radian the angle 4 = —750%7

@== @ (9 L (g =2

19 Which of the following points Is a unit circle?

—VZ -2 V2 V2 11 3.5
@) (5%.57) @) (53 @ () @ @2

20 if tanx = 5, find tan2x
(G110 (b)) = @ L (g 2

10 12

SECTION B

1) a.

A ladder with its foot in the street makes an angle of 30° with the street

when Its top rest on a building on one side of the street and makes an angle of 40°

with the street when its.tap.rests-on a building on the other side of the street. If
the ladder is 50ft long, how wide is the street?

b. Find the area of an isosceles triangle with base of 19.2cm and base angle of
23%10.

2) a. Solve the equationcos2x+cosx+1=10
b. fA+ B+ C = 180° show thattanA +tanB +tanC = tanAtanBtanC




UNIVERSITY OF ABUIA
FACULTY OF SCIENCE
!mﬁfiPﬁ.HTMENT OF MATHEMATICS
2017 FIRST SEMESTER EXAMINATION
MTH 101: ELEMENTARY SET TRPERTINDTALGE BRA UNITS: 2 TIME: 2HOURS
' TYPEC
INSTRUCTION: Answer oll questions In section {A) and one questian in section (B)
Uso H.B. pencil to shade the OMR Sheat ong 1o wilte the quastion lype
SECTION A
1. Stmptity VIUO0 — V&G - v30. (0) 10VE (b) SVTO dc) 2VT0 (d) 25

4. Ghon that nis real end x w 0, simplity the expression (; ~1]I * (1 + 1]‘
L L]
() 2 +3) (b 274D (@200 4! () 042

asimpiity SHUS )2 s (o s (d) 3/2
a'fretie y Y, Y ./
Ermdseient T WR"  w@ w@" @ @
:-mmﬂlftl‘umina {a} 2ord (b} 1Or% ¢ LOF-2 i) ¥ior-a
!dwh;:i?.; fa 10.3* :-;1 =0 f(a)lor® (b) 1orl/9 (c)1ard (d) Dar-2
7. Express o - | in the fnmt-ﬁ, where m and n arewhole pumoers
i "
B B o B e o
& Sobve tho equation v + B+ VX +1 =7 a8 B9 [ ¥ (N6

9. The 8™ term of a linear sequence Is 18 and the 12™ term I326. Find the first term and ¢ - carmman

difference «(a} dand 2 (b) Zanda (c) 3ondq [djland s
10. 0 {y + 1), (2y — 1)and (3 + 1) ara three consecutive term of a G.7. , find the comman ratlo.

«(a] Dand 4 (b) 4 and — Befallleidi~t-und B
{d} 15350

11, Evaluate 32 (3k + 2) (2] 31550 (b} 302 {e) 5
12. i f and g are mappings defined on the set of real numbers by f{x) = 3x + 1,

(x) = x* Find fog(x). (a){3x+ 1) (b} 3x" + 1ofc) 9x" + G+ 1 {d) {3k + 1)
13.Let [ x =+ x* + 3 be a function on the set of real numbers onto set of real numbers. Find the inverse

functlanf~%(x). .[@E)x* -3 (b)) x*+3 () VE+3 [dYT-3

14. Find without the use of table the possible value of y if §' ~16=835(s%)
(8110 snd 24b) 10 and -2 [c) 10 and 5 {d) -10 and -1
15. 17 fx =1.9" - 1. 1" find the exart vae of x. .(a}192 {b) 12.1(c) 29.1(d) 91.2

16. Find the valug of x if log; x* = -8 L811/16 [b) 16 () -E4 (d) 6%

17. Given that V5 = 2.236,evaluate (8) 0.7608 {b) 06708 {c) 0.8076 (d) 0.7266
18. Stmpfity 0 G) 21 (B) 41 (o) IxA  (d)4 x4

18. Find the number of ways of arranging the word MATHEMATICS

{9}4RE9600 (b) 4898006 ., {c) 4389006{d) 4889500
20. A commirtes eonsisting of 3 men and:§ wemen is selected from 5 men and 10 women. Find how many

ways tha committee can be formed « (a)262 (b} 226 (¢} 622 (d) 2520
21. A school Principal and his wife as well as three other teachers are to be seated in a row so that the
principal and his wife are next to each other. Find the number of ways this can be done.

fa}120 ib) 12 (c) L {d) 102

Use the informetion below ta answer quesifons 22 to 23
All the 1000 students In Faculty of Science, University of Abujy were asked their subject combinaticas. 360

of thiem offered Mathematics, 420 offered Chemistry while 320 offered Blolagy. 140 stutents offered
Mathematics and Chemistry, 160-cflazpidsathematics and Binlogy, 160 students offerer Chemistry and

Biotagy while 100 offered the three subject combinations. Find
22. Yhe number of studentsthat offered Mathematics but effered no 2 - Cuemistry no- Biciagy

. (a)180 (b) 100 {c} 160 {d) 140
73. The number af students who did not offer any of the three subject combinations

\}‘



-l8) 720 (b) 420 o) 470 (d) oD

ki of students who offer at Inast two subjects. [a) 280 (b} 360 (<) 420 (4] 320

mmmﬂmmmh-“mmﬂﬂxmir SRV

Let ¥ = (all narural numbers lets than or equel razn), i A5 .
A= (fartorsof42), 0 = I*2< s 5105 evenngmber b 2w L o
€ = (Jactors of 16]
Lixt the mgmbers of: 1 4
nBAnNDNC 0 4 i
#1312 (b] (2,24.8,16) {c) (2,4,6.8,10) [d) {7.9,11,13,14,15,16.17.16.19.20
B AuUBnCc - ’ +14,15,16,17,15,19,10}

12} (3, 5.7,...20}) (b) [3,5.,8,7,9,11,13. 20) {e) (3,3,6,7.9,11.13,1415, 7, ., 0 [d) U
WAvBucCy
(2)13.5.7,9) (b) 5.7.9.11,13,14,15,17,18,19,20) {¢) {7,9,11,,20) (dJU

2B. A hinary aperation 'hdtﬂntﬂmﬂumnﬂmlmmhnhﬁ

A =8 = a+ b+ ab. Find the Identity cloment ¢ of R under the speration

fa} o )1 (eJ1-a (Ho

mmmﬂm'h: S8 R of read mumbers is dafined by

ash n—"h-h va. b € R. Find the lnverse of element 5 € R

fa) 1-a Ppja-1 () 2-2a {d) § - 2a
20. Ostormine the domain O of the mapping f: ¥ = 2x + 3,H L = [=3.-1,5]
Is the range and i3 defined on D. 133,23} (6} {-5-33} (e} {-3,-2.2) (9} (-3.07)

“‘"ITF'-"*L?""ﬂ-m"-ﬂﬂdthemdmd;ndf lo)% (b)4/3 (c) 1 () -4/3
3. Find the 8" tarm of an expenential sequence whase first term Is 3 and whose commen ratio is 2.
(a)128.  (b) 384 (c) 4374  |d) 4473
33. Find p In the flinction y = px’ + 2x? - 3x + 4 Fy has value zero when x = 1 s?
a) 0 (b} -3 T ——T {d) 2"

34. Find the rematnder whin ;‘;— 2x* + 5x + .8 is divided by x — 3

) 32 [ (e 24 dj a2
5.l a and [F are the roots of equation 4x° — 4x — 3 = 0.Find fia® + afi’
) X {b) A (yaly (d) 21f3%
Ta-% —

36 .Resolve Into s partiat fraction —
W5t Bh-c el mletae
T s O iy + ey Find the sumof Aand 8. ()1 (b} % {0} % ()0
36.Sofveforxandy; T+1=x-2= ~2, (a) 2RI T @
() 35: Evaluate: . (o] (b} 1 +3i m"T“ {o1 - 3i
4. Evalyate:lopgs 125 + logy 81 — logz G418} 13 (b} () -1 {d) &

SECTION B
1{a) Consider the fallowing relations on the set A = [1.2,3.4)
Ry = [(2,1),(1,22,(2,3),(1,3). (4. 4))
Ry = ((1,1),(0,.2),(2,1).(2.2).(3.3). (+.4))
By = ((1,3)(2.1))
-R‘ =
-R; = A=A
Determing which of the ralation{s) s+e {i) Reflexive {0} Symmetric (i) Transitho,

]

{b) Prove by Mathamatical induction that i i

tra+als o pdt =" . a¥1

HNZ, =21, Zy =44 2omd £ =43+, evaluare Z, intheform x + by,

[bjEwpress -6 — 4 o polar torm,

*" % = 2

$ 4, '
1 :

-4 LA
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| -""""ﬂzlﬁ F;%%fuﬂlfrnﬁg‘rﬁn EXAMINATION
(1M TU 2B i N CHEMISTRY | UNIT: 3 ‘#’RI‘L W1
. R ME T
| Atemptall q i ALLOWED: 2 Hitg
[ Write Ih: ::rrut answers ONLY
i) Canstants: 1 nm = |{ m, he= 6.62% M
(d) H=1,C12, 0= 16, Ng = 23, H'lﬂ.;:u;;h nnde = 3 g 10" s

' 1 The evidence that electrg i
2. Incathode mhﬂ-ﬁipurirrﬁ:w:;:ﬁ?m Fnl;hr: Iu.wus ﬂlltlrll.inad' by .
woved from . 8h voltage is applied to any gas at low presaure, streams of particles
3. Write u baln ation & :
200 fhytrchints sk e !l 6420 st i
1dm’. Caloulate: M co  titrated agninst 25 em” of sodfum bydroxide soluti.n that contains 1.60g in
5. is the: ' cOneeatration of A in mol/dm’ (i) concentration af A in g/d..",
—— B Iheapparatus for transferring solid substances,
6. mmmmdfnrdryingm_‘_m ;
1. Rﬂhﬁl‘fﬂfd in his atomic model experiment discoyered .
8. What is the mass of an slectron . -
9. theory postulated that elements are made up of indivisible particles called atoms.
10. The quanta of energy emitted by hot bodies ategiven by .
11, Degenernte orbitals are orbitals of ____cnergies.
12. Covalent honds are formed us a resultef
: 13. An element with atomic number 14 witl have _____ principal quantum number,
4. Asublevel with azimuthal quantum number, =3 will have ____ ortitals,
15. Eloments in periods 6and 7arecalled ___ and .
16. The seattering of alphn particles is mainly cousedby .
17, Thelow of definite proportion states that:
18. Write the electron configuration of 8%,
19. The theory thatatom consists of a central nucleus and orbiting electrons was based on "
20. Mention one characteristic common to eloments in the same period. :
21, In the periodic table, elements arearranged according w their
22. The tendency of an atom tolooss electron when energized is .
23. The energy emitted or absorbed by an element is said to be in specifio umounts cafled
24. How many electrons are there in the Lewis structure of NOy'
25. A spestrum in which differént colours merge into ench ather is called ,
26. What is the wavelength, in nanometers, of o photon of light whass frequency is 8,53 x 10" Hz?
27, What is o standard selution?
28. Covalent compounds have predominently lower melting and boiling points because .
29.'@ive the number of lattice point in a body centered cubic unit cell.
30. Electrical and thermal condugtivity agross the period-and _____ down the . Jup.
31. Bohs*s theory of utom was inadequate in ckpluining ___.

32. What phenoieron does ‘34 , '8A depict .

. 1.0



. : vasing idy,i
g Mentian 818 BOTD Wpes i NE g oy 0 RIS K, €F ang
4. In what group.and periog ,‘h‘m!ﬁ" '
B ;'f#““wﬂm °fa-.¢°;1;“:nim ot ommic b 9 bejang, .

| witbelement B of atomic nunibe; ¥ the tombination of gy element A having somic

| 49 Cateulnte the molarmass of sodiium eqior. e . e
| 41, Whatis the charge on the gro co T SLiPhaLE. '
| Al 3 0 Eharge on.the atom with 12 protong o .
42 The regular arrangement of jpna in “HW ;i neutrons and [0 elocrrons?

: : 3 ]

| . Whieh s the highest ocoupied energy mtiﬂfa'nirﬂr ntom?

m‘ﬁ"?g@, D o@ m omn
20 How maEny Sublevelsare thete in'the third sringics

92, Arrange the following in order of decreasing atomic skze; F, Ne-and Mg

93. Meation ony fuctor thataffeess ionizetion encrgy. =~~~

54 limits tiie maximum number of clestrons-in an arbita! to two

55. The scientific proof that sathode mys are nopatively. Slarged pantioles wiigiade by ;

56. The periedic table is divided into horfaontal rows knownas_____‘and verlical column+ Pnownas
57. Arrange the following in ofder of decreasing electranegativity; N, St and Al

58, ____ erises becnuse of wuall instanitanoous dipotes-in ntoms:

59. Octet rule refers tothe: during ehemical combinntion.

60. The'sheritcal boad chat holds togchet tie s ofsolid metalovliop s

B1. Ths magnatie quantum sumber sxplains ___ of orbitals.

S_E’T‘ﬁrm&i& nuinbers werbdissovered' by ____ while theterm'orbithl was first colned by .

63. All___ compounds are insohibls in organic solvents but soluble in pular solvens,

54, The orbital names: 3,p.d and f weee derived from ____, . and ;

" 'Answer troe of false fot questions (65 70)

65. X:ays cun be deflected by both magaetic and clectric fields:

66, Atarns of thie same elements havifig différent atomic aumber but same mass number are isotopes.

7. In ionic-bonding electrical forces between different charged ions hiold the atoms together

8. Boryllium has higher ionization energy thas oxygen.

§9. Line spectra cannot be used in the identification of elements.

70. Atoms with larger size are more electrogegntive than atoms of sennller size:

F
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\ SECOND SEMESTER 201772018 EXAMINATION b
COURSE CODE: PHYTO3 T
COURSE TIFLE: WAVES,OPTICS,SOUND AND MODERN PHYSICS - <

INSTRUCTION : ATTEMPT ALL QUESTIONS IN SECTION A AND THREE
QUESTIONS IN SECTION B

TIME ALLOWED: 3HRS

ALL SYMBOLS HAVE THEIR USUAL MEANINGS

SECTION A
(8) At whin point.does resonance occur ina system?
(b) Name any two applications of beat frequeney. .
(¢) The half-life of o radicactive element is 9years. What fraction of the atam have
decayed i Joyears?
(d) Define Quality (actor ina resonance.
{e) When does o musicnl sound become o noise? , et
{£) How uiferent is - pasticle from P-particle ifa radiosctive element js subjected L both
¢mjssions? '
() Use ¢ graphival method tp exploinaeroy spectra: : .
() The luwest note emitted by a stretched string has o frequency of 20Hi . How mar:
ovetiones i thete between 20HZ ond 160HZ?
{1) Bxplain riefly the concipt of Complon effest ” BT
() A tma'l abject 2em high stands vertically and 20cin in front of o coneavermizor o”

feal lengther Sem. Find the nature; position and size of the image.

SECTION B i :
Q1 () What o yau understond by half-life of a radioactive slement? i =

(b) Plane pidgressive sound waves of frequency 200Hz fall normally on a smigoth w. i,
Determine the minfmum distanges [vomi the wall ot which the dir molecyles have maximum
& minimum amplitude of vibration. Assime velocity of sound in air is340m/s.

(¢} Deterr in¢ the apparent frequency when-an observer is moving towards a stationary
spund source. - g

» @2 (n) Bifferentinge berween diffraction nid refracticn of a wave,

b} A morr boat speeding at 1 3nifs is moving in the same direction as a group of warer
wives of fre eney €,1745 and speedd 9.3m/s. Whiit is the frequency with which wave en sis
pound on the moter boat?

{c) State 1he properties of the image formed by a plane mirror.

Q3 (a) Brief scussthe speed of sound in fiquids,

{b) The ir ge-of anobject in & convex mirror is 3cm from the mirror. 1f the mirrof I 5 a
radius of curvature of 20cm, find the object position and the magnification,

(c) Enuma-ate the three fespects in whish notes may be simiiar or differcnt.

Q4 (a) What s il:dmﬂiﬁil H;E:ﬂﬁnﬁﬁagc{s}:ﬂf cchoes,

(b) Whil: conducting o photoelectric effest experiment with I ¢ s
reverse poterli il difference of 1.23V is ruquimdet:idm the tu:.lr;E::: :: E ?}E;q ;m e
maximum kire:ic energy and the maximum speed of the emilted ﬁhﬂlﬁei '

(¢) State the Characteristics of image formed by a concave mirror, '



