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Full Marks: 280 Time : 3 Iours
USE SEPARATE SCRIPTS FOR EACH SECTION

The figures in the marpin indicate full marks.

SECTION - A
There are FOUR questions in this section. Answer any THREE.

1. (a)Collars A and B are connecled hy a 525-mm long wire and can slide freely on
frictionless rods as shown in Figure for Q. L{a). Il a force P = (341 N} is applied to
collar A, determine the tension in the wire when y = 133 mm.

{b) The wire AE is stretched between the corners A end E of a bent plate as shown in
Figure for Q. 1{b}. Knowing that the tension in the wire is 435 N, determine the moment

about O of the force exerted by the wirc on comer E. Using this moment determine the

perpcndlcular distance from point O to wire AL

] - ————

Frgure for Q.1 {a) Figure for Q.1 (b}

2. {a} For the frame and loading as shown in Fipure for Q. 2{a), detcrmine the reactions at
Cand D.
(b} A Fink rocf truss is loaded as shown in Figure for Q. 2(b). Determine the force in
members D, CD and CLE.
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3. {(a) Determine the y co-ordinale of the centroid of the body shown in Figure for Q. 3(a). (23)

(b} For the frame and loading as shown in Figure for Q. 3(b), determine the components

of all forces acling on member ABC. . (23%)

Figure for Q.3 (a) Figure for Q.3 (b)

4. (a)Block A supports a pipe column and rests on wedge B as shown in Figure for
(. 4(z). Knowing that the co-efficient of static friction at all surfaces of contact i~ 0.25
and that 8 = 45°, determine the smallcst force P for which equilibrivm is mainlained. (23)
{b) Determine by direct integration the mass moment of ineria with respect to the y axis

of the paraboloid as shewn in Figure for Q. 4(b), assuming that it has a uniform density

und u mass n. (23%)

= i
gL TR R

Figure for 3 4 {a) Figure for .4 (b)
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SECTION -8B
There are FOUR questions in this section. Answer any THREE.

Assumc any missing data.

(a) Slider biock A moves to the left with a constant velocity of 6 m/s as shown in Figﬁr:
for Q. No. 5(a). Determine (i) the velocity ol block B, (ii} the velocity of portion D of
the cable, (iii} the relative velocity of portion C of the cable with respect W portion D

{b) The velocity of block A is 2 m/s 10 the right at the instant (Figure for Q. 5(b)) when
r= 0.8 mand 8 = 30°. Neglecting the muss of the pulley and the effect of friction in the
pulley, and between block A and the horizontal surface, determine al this instant, (i) the

tension in the cable, (ii) the acceleration of block A, (iii) the acceleration of bleck B.

15#5] 8

_ Figure for Q. No. 5(b)
Figure for Q. No. 5(a)

(a) A 500 g collar is attached (o a spring and slides without friction along a circular rod
in a vertical plane as shown in Figure for Q. No. 6(a}. The spring has a undeformed
length of 125 mm and a constant k = 150 N/m. Knowing thai the collar is released from

heing held at A, determine the speed of the collar and the normal force between ihe

collar and the rod as the collar passes through B.

(b) Three identical small spheres, each of mass ] kg, can slide [rcely on a horizontal
Frctionless surface as shown in Figure for Q. No. 6(b). Spheres B and C are connecled
by a light rod and are at rest in the position shown when sphere B is struck by sphere A
which is moving to the right with a velacity Vo = (2.4 mv/s) i. Knowing that 0 = 45°, and
that the velocities of spheres A and B immediately afier the npact are Va=10and

Va=(18 m/is)i + (Va)yj, determinc (vg), and the velocity of C immediately afier

impact.
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Contd... Q. No. 6

Figure for Q. No. 6(a) Figure for Q. No, 6(b)

7. {(aj The nozzle discharpes waler at the rate of 1.3 m’*/min, as shown in the Figr-= for
0. No. Fa). Knowing he velocity of the water at both A and B has a mapnitade of 20

m/s and neglecting the weight of the vane, determine the componcnts of reactions at C

and D. (26%)

{b) Collar A moves vpwurd with a constant velocity of 1.2 m/s as shown in Figure for

Q. No. 7(b). Al the inslam shown, when 8 = 25° deteomine (i) the angular velocity of
rod AB, {ii) the velocity of collar B, - (20

5 mm

rFigure for Q. No. 7(a}
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8, (a) The collar P slides outward at a constant relative speed u along rod AB, which
rotates counterclockwise with a constant angular velocity of 20 mpm, as shown in Figure
for Q. No. 8(a). Knowing thatt = 350 mm when 8 = 90°, delermine the magnitude of the
acceleration of the collar P just as il rcaches 1. (23)
{t} The 4 kg uniform od ABD i attached to the crank BC and is fitted with a smalil
wheel that can roll without friction along a vertical slot, as shown in Figure for Q. No.
8(b). Knowing that at the instant shown crank BC rotates with an angular velocily of

6 rad’s clockwise and an angular acecleration of 15 rad/s, counlerclockwise, determine

the reaction at A, — (23 % )

Figure for Q. No. 8(a)

Figure for Q. No. 8(b)
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SECTION ~ A
There are FOUR guestions in this section. Answer any THREE.

Symbols have their usual meaning.

1. {(a) Define elementary matrix. Find a sequence of elementary malrices that can be used

1o write the matrix A iu row-echelon form where (15%)
¢ 13 5
4=11 -3 0 2
2 -6 2 ¢

(b} Assume that ¥ = (2,—2,{}],3 = (ﬁ,l,-’-l), W= {2,&1—4} are vectors in M° having their

initial points at the origin. Detcrmine whether the three vectors lie in a plane. (15)
1 1 2
(c) For the matrix A=| 1 2 3|, find uon-sirgular malrices £ and {) such that
0 -1 -1
PAQ is in the normal form. (16)
2. (@if 4, 4,,--, A, are the eigenvalucs of A, then prove that (12)

{i} kA k Ay, ... k Ay are the eigenvalues of the matrix kA, where k is & non - zero

scalar.

1

k]

{i1} are the eigenvalues of the inverse matrix A\

2

1
"?’l ,A"I ‘j‘"n

(iiiy AFf,A%,--,AZ are the elgenvalues of A, where p is any positive integet.

12 -3
(B)If A=) 0 3 2|, fiud the eigenvalues of {4—3/). 10%) -
0 0 -2

(c) For the real symmelric mairix A, find a non-singular matrix P such thal PTAP is

diagonal and also find its rank, index and signature where (24)
1 -3 2
A= -3 7 =5
2 -5 8

Conid .......... B/2



1
b3
i

MATH 261/ME

(@) A particle moves along the curve g{r)—:[ra —4r)§+(r2 +4!):{ +(8r1 —31‘3)&, where {
is the time. Find the magnitudes of the tangential and normal components of ils

acceleration when £ = 2.
(b) Find equations for the tangent plane and normal line to the surface z = x*+y? atthe
point (2, -1, 3).

(c) Show that £ =%2 ig frroational. Find ¢ such that £=-V¢ and qfa(a):{}, where

a>0,

(a} Show that I[yz ~6xy +6J:ir+(21y—3x2 ]nfy is independent of path between (-1, 0)
e

and (3, 4).
by IF £=2yi-zj +12§ and S is the surface of the parabolic cylinder y* =8x in the

[irst petant bounded by the planes v =4 and 2= 6, evalnate ”E nds .
s

{c) Verify Stokes' Theorem for F=(y-z+2, yz+4,—xz) where 8 is the surface of the

cubex=0,y=0,2=0,x =2,y =2, z= 2 above xy-plane.

SECTION-B
There are FOUR questions in this section. Answer any THREE.

(a) Find the series solntion of the differential equation (J: ~x’ )y' +({1-xp'~p=0by
the method of Friibenius.

(b) Show that ;3"{,, x}=(~1} P (x} and hence deduce that F, (~1)=(-17.

(2) Show that the Legendre polynomial P(x) is the coefficient of h" in the expansion of

{-2en+h2 "

i O . m=#n
(b} Prove that IPH (x)P, (x)ex ={ 2 :

m
-1

Contd ..........P/3
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MATH 261/ME i
7. Show that
DR TRCYARE) S PG RN (15)
! L
) [Paolc) sl =2 T7 ). (15)
0 . -
(b} State and prove Heariside expansion formula; using above formula find
Is+1 :
£ , 16%)
{{:.-—1)5%1} (167
8, {a)If f{¢) be a penodic function with period T > 0, find L{f{¢)}. (10%)
(b} Find (8+8=16)
! —i
(i) L{ j““* du}
R
1
(i) L' ——rr.
{[sz +a2)”}
{c) Solve the following differential eguation by using Laplace transformation: {10+10=20)

G y")-3y()+ 2p()=2e7, 3{0)=2, y(0)=-1.
(i) ,P"(f]—@‘*[fﬁf(f):ls }’{U}:L}J;(ﬂ):z-

2
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SECTION - A
There are FOUR questions in this section. Answer any THREE.

All the symbols have iheir usual meaning.
Assume a reasonable value for any missing data.
Steam Tables add R-134a chart are supplied,

1. (a)Define point funclion and path function. Show that work is a path dependent
function.
{b} Differentiate between reversible and irreversible process. What arc the main causes
that render irreversibility in a system?

(c) Define 0" law of (hermodynamics. Explain its imporiance.
{d) A spherical balloon contains air at P; = 150 kI"a is placed in vacuum. It has an initial

diameter of 1J; = 0.3 m. The balloon is heated until its diameter is Dy = 0.4 m. Consider

pressure in the balloon is proportional le its diameter, calculate the work of expansion.

2. (@) Stae the 'First Law of Thermodynamics’. Prove that energy is a thermodynamic

pruperty.
{b) Explain clearly the difference berween a non-flow and a steady flow process. Write
down the general energy equation for steady flow system and simplify it when applied
for the following svstems:

{1) Cenurifugal water pump

(ii) Steam nozzle

{1it) Cias Turbine
(¢} What do you mean by “perpetual motion machine of first kind (PMM-1)"?
{d) Given a stcam turbine with m =1.5kg/s, Qcy = —8.5 kW with the following inlet and

exit conditions:
P.=2MPa; T;=350°C; V,=50m/s; z=6m.
P.=0.1 MPa; x,=1; V.=200mfs; zz=2m
f &,

Find the output powet.

(12)

(10)
(7

(17%)

(8)

17

(7)

(14%)
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3, {a) Give the following statements of second law of thermodynamics:

(i} Clausius satement
{(ii} Kelvin-Planck statement

(b) Derive an expression for the efficiency of the reversible heat engine.
(c) What is entropy? Given an expression for entropy changes for an open system.

() A 0.3 kg metal bar initially at 1200 K is removed from an oven and quenched by
immersing it in a closed tank containing 9 kg of water initially at 300 K. Each substance
can be modeled as incompressible. An appropriate constant heat value for the water is

C, = 4.2 kl/kgk and an appropriate value for the metal is Cp = 0.42 klkg.k. Heat
transfer from the tank contents can be neglected. Delermine:

(i) the equilibrium temperature of the metal bar and the water and

(ii} the amount of entropy produced.

e
(a) Explain the concept of 'Exergy'. When does the system become dead?

(b) Derive the Maxwell relations and explain their importance in thermodynamics.
(c) Superheated waler vapor enters 2 valve at 3.0 MPa and exils at a pressure of 0.5
MPa. The expansion is a throtiling process. Determine the specific flow exergy at the

inlet and exit and the exergy destruction per umt of mass flowing. Let To = 25°C and

Py=1 atm.

SECTION - B
There are FOUR questions in this seclion. Answer any THREE.
P-h Chari for R-134a and steam lables are supplied.

Assume standard dals il necessary.

Symbols have their usual meaning.

{a) What do you understand by a "Stoichiometric” mixture? Briefly explain why "Nen-
Steichiometric” mixtures are ofien bumt in real engines and burners.

(b) A sample of dry coal has the following composition by mass: C = 84%, H = &%,
0 =55%, N =1%, 5 = 0.5% and Ash = 3%, Calculate the required air-fuel ratio by
mass when it is burmt with 20% excess uir.

(¢) Brieily describe a "Stirling Cycle" using schematic, P-V and T-S diagrams, Which is

the nost important advanlage of a Siirling cycle in your opinion? Justify your choice.

Contd .......... P/3
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6. (a) Defing absolute humidity. Deduce an expression of absolute humidity in terms of—

atmospheric pressure, saturation pressure and relative humidity. Using data from the
steamn table calculate the absolute humidity for a reom condition of 30°C and 70% RH. (20%)

(b} Define "Ton of Refrigeration”. A vapour compression refngeration cycle using R-
134a operates wilh an evaporator temperature of —10°C as dry salurated vapour and at a
condensing temperature of 40°C with 10° of subeooling. For a cooling capacity of 20
Tons, determine . {16)
{i} COP and EER.
(il) Mass flow rate of refrigerant in kgfs.-
{(ii1) Required compressor power in k"l:U_

[Draw the cycle on the p-h charl supplied]

7. (a) Using P-V and T-8 diagrams explain why thc combustion in a SI engine approaches

constant volume combustion, while combustion in a CI engine approaches a conslant
PIESSULE Case, . (16)
(b) Define MEP. State its typical values for Si and CI engine. (6%)

{c) An ideal diesel ¢ycle has a compression ratio of 18 and a cutoff ratio of 2. The
displacement volume of the engine is 1800 cc. Considering air-standard analysis with
initial condition of 27°C and 100 kPa. Calculate— (24)
(i} Temperatures at ithe end of each proeccss
(1) Net work output
iii) MEP.

8. (a) What do you understand by "Regeneration” in a GT ¢ycle? Deduce an expression of
thermal efficiency in an ideal GT cycle with regeneration. Briefly stale the inflluence of
pressure ralio on such a eycle. (22%)
{b) An ideal regenerative Rankine cycle operates with the steam entering the turbine of
30 bar and 500°C and is [inally exhausted at 0.2 bar. An OFWI is used for regeneration
which operates at 5 bar. Using the steam table supplied calculate— (24)
(i) Therma! efficiency (1i) 88C, of the cycle.




SATURATED STEAM - TEMPERATURE TABLE @

Spec wol, Int Erer Ernthalpy Enteopy
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34 00532 10057 457 423 2422 142 & 2583 n49%7 8173
35 00663 100BT 2522 1467 2433 146 7 2645 0 RDGE - 3351
34 00595 10063 2394 156 8 2425 150.8 2567 n.5188 B.333
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SATURATED STEAM - TEMPERATURE TABLE (Continled)
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY, DHAKA
L-2/T-1 B. Sc. Enginecring Examinations 2013-2014
sub : EEE 259 (Electrical and Electronic Technology)

Full Marks: 280 Time : 3 Hours
USE SEPARATE SCRIPTS FOR EACH SECTION

The figures in the margin indicate full marks.

SECTION — A
There are FOUR guestions in this section. Answer any THREE.

Students are advised to keep their answers concise.

1. {a) Drive the relationship between phase and line voltages and currents for a delta (A}

connection.

(b) Describe the two-wattmeter method for measuring three-phase power.

{c} The two-wattmeter method produces wattmeter readings Py = 1560 W and Py = 2100

W when connected to a delta-connected load, If the line voltage is 220 V, calculate-
(1) the per-phase average power
“(ii) the per-phase reactive power
(iii) the power factor

{iv) the phase impedance

2. {a)Establish the expression describing the apparent power rating advanlage of an

autotransformer over a conventional transformer.
(b) A 5000-VA, 480/120-V conventional transformer is to be used to supply power from

3 600-V sowrce to a 120-V load. Censider the transformer to be ideal, and assume that
all jusulation can handle 600-V, |
(i} Sketch the transformer connection that will do the required job.

{ii) Find the kVA rating of the transformer in the configuration.

(iit) Find the maximum primary and secondary currents under these couditions.

(c) Three 25-kVA, 24000/277-V distribution iransformers are connected in A-Y. The
| open-circuit Lest was performed on the low veltage side of this transformer bank and the
short-circuit test was performed on the high voliage side of this transformer bank. The
f'ulinwing data were recorded:
Open Circuit Test:  Vipe,oc =480V, Ineoc=410A; Py oc=945 W
Shor Circuit Test:  Vipesc = 1600V, huesc =2.00A;  Pysc=1150W

8%)
(20)

(4)
83
C}
(6)

{10

(4)
(37%)
(4)
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Contd... Q. No, 2{c)

Tl

(i) Find the per-unit equivalent cirewt of this translormer bank.
(i)} Find the voltage regulation of this transformer baok at the rated load and 0.90
PF lagping.

{iif) What is the efficiency of this transformer bank under the condition 1n part (11)?

(a) Describe the effect of load change on a synchronous gencrator operating alone at

lcading pf with the help of phasor diagrams.
{b) What 15 an infinite bus? What constrainis does 1t impose on a generator paralleled
with 1t?
(¢} How can the real power sharing between two gemerators be confrolled without
atfecting the system frequency? Explain with the help of house diagram.
{d) Two generators are supplying a real load totaling 2.5 MW at 0.8 PF lagging,
Generator-1 has a no-load frequency of 61.3 Hz and a slope S, of | MW/Hz.
Generator-2 hag a no-load frequency of 61.0 Hz and a slope 8> of 1 MW/1z.
(i} At what frequency 1s this system operating, and how much power is supplied
by cach of the two generators?
(ii) Suppose an additional 1-MW load were atlached to this power system. What
would the new system frequency be, and how much power would Gen-1 and
Gen-2 supply?
{111} What action could an operator luke so that the real power is shared equally by

Gen-1 and Gen-2, and the system frequency would remain unchanged?

{2) "If a threc-phase set of currents, cach of equal magnitude and differing in phase by

120°, Mows in a three-phase winding, then it will produce a rotating magnetic ficld of
constant magnitude" — prove,

(b} Explain, using phasor diagram, wihat happens to a synchronous molor as its field
current is varied. Derive the synchronous motor ¥ -curve from the phasor diagram.

(c) A 208-Y, 45-kVA, 0.8 pf-leading, A-connected, 60 Hz synchronous machine has a
synchronous reactance of 2 5 {2 and a neglhgible armature resislance, Tts fmiction and

windage fosses are 1.5 kW, and its core losses are 1.0 kW. Initially. the shall is
supplying a 15-hp load, and the motor's power factor is 0.80 leading,

{i) Find the values of 14, {[1| and Ea.

(ii) Assume that the shalt load 18 now increased to 30 hp. Find 1, |I| and E, afier

the load change. What is the new motor power factor?

Contd ........ K

(15)

(5)
(3)

(10}

(6%)

(10)

(6)

(M

g

(15)

(15%)

(8)

(8)
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SECTION-B

There are FOUR questions in this section, Answer any THREE.

5. (a) Derive the induced-torque equation of a induction motor. (23)

{b} A 460 V, 25 Hp, 60 Hz, four pole, Y-connected induction motor has the following

impedances in ohms per phase referred to the stator circuit: (23%)
Ry = 0.64] 02 R,=013320
X|=1.1ﬂ5ﬂ ngﬂ.4ﬁ4 Q XM=2'6.3.D.

The {otal rotational losses are 1100 W and are assurmed constant. The corc loss is lumped in

with the rotational losses. The raled speed of the molor s 1760 rpm. At rated voltage

and frequency, find the molor's: (20)
(t) Shp
(i) Stator current
(i1} Power factor

{(iv} Ting 20d Ti0eg (T denotes torque)

{v) Efficiency.

6. (a) Durive the expression for the terminal characteristic of a shunt DC motor. Using that

cxpression discuss various speed control method for shunt DC motors. (20)
(b) Draw the equivalent cireuit for the following DC motors: _ (12)

(1) Separately excited DC motor
(il Shunt DC motor

{i11) Series DC maotor

{(ivy Cumulatively compounded DC motor.

(¢} A duplex lap-wound armature is used in a six-pole DC machine with six brush sets, each
spanning (wo commutator segments. There are 72 coils on the armature, each containing
12 turns. The flux per pole in the machine is 0.039 Wh, and the machine spins at 400
rpm. Calculate— (14%)

(i} How many current paths are there 1n this machine?

(11} What isits induced vollapge E,.
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7. (a) Assume that the diodes in the circuit of Fig. for Q. Ne. 7(a) are ideal. For the circuit— (20}
{1} Denive the expression for transfer-charactenistics
{(ii) Sketch the transfer-characteristics
O'__.W— —)
4 1o K12 -
~ ji: % t
é,: R F_EV G,
4+ z
— —
1'_‘\1Iﬁ_- "Fﬂﬂ q. i ;@)
(b} In the circwit of Fig. for Q. No. 7(b), thc NMOS Iransistor has V, = 0.9 V and V,, =
50 V, and operates with ¥ =2 V. Find- (26%)
{1) 5Small signal equivalent circuit.
{11} Voltage gain, A, =v,/v,.
(tn) Voltage gain A, and DC voltage at dmain Vp, if | increased to | mA.
s Vop = 10V
T = SUCAA
doMse o6
" ,,?—1 '—Jﬁﬁ K= 1ok 3
= : Fistor. Q. No. 7(b)
8. (a) Analyze the circuit of Fig. tor Q. No 8(a) to determine the voltages at all Nodes (V.
Va, Vs) and current through all branches. Let, V.= | Vand &,{%4) = 1 mA/V. (23)
+45V - 440V
) N -.L I
Ko =&k
Ry = &K N
Contd .......... P/
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(b} In the circuit of Fig. for Q. No. 8(b}, the emitter voltage is 1.0°Y. Find out—
{i} Vs V¢
{ii} Ts, g Ic
{iii) a, f

Here, all symbol represents usual meaning.

(237%)
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USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION-A
‘There are FOUR questions in this section. Answer any THREE.

I. (a) "A variable cost is a cost that varics per unit of product, whereas a fixed cost is
constant per unit of product”. Do you agree? Explain.
(b) Define the following cost concept with example (any four):
(1) Non-manutaciuring cost.
{ii) Relevant range.
{11i) Committed cost.
(iv) Differental cost.
{v) Prime cost. i
(c) The SUSAN Company makes art prints, The following details arc available for the
year cnded 31 Deccmber, 2010.

] Amount(lk)

Opening scock:

Drect material 26,000
Work-t-pracess 74,000
Finished poods 120000
Direct material purchased 476 (101
Direct labor 12,000
Indirect labor 44,300
Administrative expenses 160,004
Depreciation on factory equipment 70,000
Selling expenses E40 000
Factory power, heat and light 20,000
Building rent {production uses 80% of the 58,000

spaces, administration and sates uses the rest)

Sales promotion N R __dgmwo
Sales 100 (000
Litility, Tactory 5.000
Closing stock: o
Direct material 42 D0
Work-in-pracess 54,000
Finished goods 800,00
Required:

fi) Prepare a cost of goods sold statement.

{11} Preparc an income staicment.

(3)
(8)

(22)

b,
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2. {a} What is meant by degree of operating leverage? Why is it calculated?
(b) "Sun Flower” company has the following infermation relaled to cost structure and

other data;

| Cost data . Amount (Tky |
Dhrect matenal 113 )
Llirect Jabor H)
Yarwable manufacturing overhead 5
Total variable cost per ol 130

| Fotal fixed cost RO 008

| Selling price per unit [50
Number of units produced and sold | 30,000

Required:
(1) Compute break-even-points in unils and in amounts.
(ii} Compute degree of operating leverage.
{i1) Prepare a contribution margin format income statement selling price increases by
Tk. 2 per unil, fixed cost increases by Tk. 15,000 and sales volume deereases by 10%.
(iv) Compute break-cven-points in units if selling price increases by 109 and variable
cost increases by 20%.
(v) Compule margin of safety in units and value. {Consider original dala)
(vi} Compute number of units sold if target profit is Tk. 500,000. (Consider original data)
{vii) Compute income ar loss when 40,000 units is sold and variable cost increases by
Tk 5 per unit. {Other information remaining same)
{viii} The company estimates that sales will increase by Tk, 45,000 next year due to
increascd demand. By how much should net operaling income increases (Use CM

ration to calculate your angwer),

3. (a) What account is created when overhead cost is applied to work-in-process? Would
you expect the amoun! apphed for a peried te equal the actual overhead costs of the
period? Why or why not?

(b) The following information is available for "Quality Products Ltd" for the year 2010.

The opening inventory accouni balances were as follows:

Raw materials . 10,000
Work-in-process 4,000
Finmished goods B.GO0
Total 22,000

The company applies overhead cost to jobs on the basis of machine-hours. Tt was
eshimated that the company would operates 45,600 machines-hours and incur Tk, 99,000
in manufacturing cosi. During the year, the following ransactions were completed:

)

(0

()

(20)
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{i) Raw matcrial purchased on acceunt Tk, 160,000,
(i) Raw material requisitioncd for the use in production Tk. 14,0000 (materials
costing Tk. 120.000 were chargeable directly to jobs, remaining were indirect;.

(iii) Costs of cmployee services were as foliows:

Direct labor Q90,000
Indirect labor 60,000
Sales commissions 20,000
Admmstrative salaries 50,000

(iv} Prepaid insurance expired dunng the year was Tk, 18,000 (Tk. 13,000 of this

amount related to factory operation and the remainder rclated to selling and

administrative activilies).

{v) Utility costs incurred in the factory Tk, 10,000,

{vi) Advertising costs incurred Tk. 15,000

{vi1) Manufacturing overhead cost was applied to preductien (The company recerdeild

50,000 machine-hours of operating time dunng the year).

{viii) Goods that had cost Tk, 310,000 to manufacture according lo their job cost

sheets were transferred into the linished goods warehouse.

(ix) Sale (all en account) to custermners during the year totaled Tk. 498,000, These

goods had cost Tk, 308,000 to mamufacture according to their job cost sheets.
Required:

« Preparc journal entries to record the transactions for the year 2010,

» s manufacturing overhead under applicd or over applied fer the year? Prepare a journal

eniry 1o close any balance in the manufacturing overhead account to Cost of goads seld.
{c) Xavier Company pr'oduces a single product. Variable manufacturing overhead is
applied to products on the basis of direct labor hours. The standard costs for one unit of

nroduct for June, 2009 are as follows: ' (12)
Direct malenal: 6 ounces at $0.50 per ounce | $3
Birect labor: 1.8 hours at $10 per hour [ 18

Variable manufacturing overhead: 1.8 hours at $5 per hour

9
Total standard variable cost per unit 530

During June, 2000 umis were produced. The costs assucialed wilh Junes operations were

as follows.
| Material purchased: 18,000 ounces at $0.60 per ounce $10,800
Material used in production: 14,000 ounces -
Direct labor: 4,000 hours al $9.75 per hour $36,000
Variable manufacturing overhead costs incurred $20,800

Required: Compute
(i) Direct material variances. (Both quantity and price variance)
(ii) Dircet labor variances. (Boih rate and efficiency variance}
(iil) Variable manufacturing overhead variance. (Both spending and clficiency variance)
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4,

5.

(a) Specdy parcel service opetates a fleet of delivery trucks in & large metropohtan arca.
A cost analyst has delermined that if a truck is driven 120,000 miles durng a year, the
average cost is Tk. 11.6 per mile. If a truck is driven only 80,000 miles during a yoar, the
average operating cost increases to Tk, 13.6 per mile.
Required:
(1) Using high-tow method, estimates the vartable and fixed cost clements of ihe
anmual cost of truck operation.
(11} Express the vanable and fixed costs inthe form Y = a2 + bX,
(i) if a truck were driven 100,000 miles dunng a year, what total cost would you
expect to be incurred?
(b} What do you meant by Capital Budgeting decision? Mention several typical cap-uiu}
budgeling decisions.
{c) What 15 IRR? How is IRR computed?
{d) As a manager of The Heliberton Company, you are going to evaluate following two
Projects: named as Project S and Project L. Beth projects will require initial cost of

'Tk. 3,000, The cash fows of the prejects, subsequent to the initial year, duning their 4-

year life time has been presented in below:

Year Project S Project L
1 Tk. 1,500 Tk. 400
2 1,200 G406
3 00 1,300
4 300 1,500

Assume the required rate of return is 10%.
Which project you will accept, if the decision is based on:
{i) Pay-Dack Pcriod
(i1} Net Present Yalue
{iii) Inlernal Rate of Relurn
{iv} Profitability Index.

SECTION - 1}
There are FOUR questions in this section. Answer any TIHREE.

{a) Dcline Assets and Lizhilities. Provide suituble examples also.

(b} Can a business enter into a iransaction in which only lefi side of the Baste Accounting

Equalion is affected? If so, give an example.

{c¢) During the first month of its openitions, Tara Care Company has the following

transactions:

(9)

(3)
3

(20)

(4)

()

(28)
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Contd ... Q. No. 5(¢)

May 1:  Madc cash investment of Tk, 12,000 to start business.
May2:  Paid monthly rent of Tk. 800

- May 5. Purchases equipment for Tk. 8,000 on account.
May 8 Billed Tk. 5,300 to customers for services performed.

May 12: Thc owner withdrew Tk, 1,200 cash from business for paying scheol

fees of child.
May 20:  Make a proposal for purchasing a land cesting Tk, 10,000.

May 21:  Reccived cash from cusiomers billed 1n (4).
May 25: Incurred advertising expense of Tk, 3530 on account,
May 28: Purchascd additional equipment amaunting Tk. 6,000 for cash.

May 30:  Reecived Tk. 7,700 cash from customers when scrvice was performed.

Instruction:

Prepare a Tabular Analysis of the transactions using appropriate column headings.

6. (a)} A student, unaware of accounting terms, says that debit balances are favorable and
credit balances are unfavorable? Do vou agree? Explain your argument.
{b) Are the following events recorded in the accownting records? Explain your answer in
each case:
(i} The owner of the company dies.
(ii) Supplies are purchased on account.
(it} An employee of the company is lired.
(iv} The owner of the business withdraws cash from the business tor personal use,
{¢) On December 1, 2013 Javed started his business. The direct Delivery, Inc He
completed the following transactions during December of the current year,
December 1: Starled his product delivery services by investing Tk. 15,000 cash.
December 2:  Purchases Tk. 1,200 of oflice equipment on credit.
December 3: Purchased Tk. 300 supplies with cash.
December 41 Completed work for a clicnt and immediately received Tk, 900 cash
December 8:  Completed work for ABC Co. on credit, Tk, 1,700,
December 10: Paid full amount for the purchase of (Mfice Equipment On December 2

December 18 Received payment i half from ABC Co. for the work completed on

December 8.
December 27:  Javed withdrew Tk. 625 from busincss for his personal use.

December 30:  Paid Tk. 275 cash for ulility bills.
December 30:  Received a bill for Tk, 550 for advertising for the current month.

(3)

(6)

(24)
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Instrugtions;

{i) Journalize the following business transactions in general form. Explanations are

necessary part of & joumnal entry.

(i1} Prepare Accounts Receivable and Service Revenue Ledger Account.

7 (a) Why may a frial balance not contain up-te-date and complete financial infornmation?

(b} The trial balance columns of the worksheet for Sasse Roofing at March 31, 2014, are

()

(30)

as follows:
Sasse Roofing
Tria! Balpnce
For the Month Ended March 31, 2014
Account Titles Debhit Credit
Cash Tk. 4,500 j
Accounts Receivabie 3,200
i Supplies 2,00
+ Lquipment Moog
|_Accumulated Depreciation~ Equipment N i.250
Unearned Revenue o 550
1. Sasse, Capital _ 12,900
J. Sasse, Drawing L 1,100
Service Hevenue {3,300
salaries Expense 1,300
Mhscellineous Expense 4({}
23,500 723,300 -

QOther Data:

—» A physical count reveals only Tk. 630 of supplies on hand.

— Depreciation for the year is Tk, 3,000.

— Uneamed revenue amounted o Tk, 170 at March 31,

— Accrued Salaries are Tk, 600.

Instructions:

(i) Prepare the Adjusting Entries for the month of March. You may ormit explazations.

{n) Prepare Adjusted Tral Balance.

{1ii) Preparc Income Statement, Owner's Equity statemeni Tor the month of March and

a Balance Sheet as at March 31, 2014,
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8. (a) Mention the importance and limstations of Financial Staternent Analysis. (8)
(b) Sclected financial statement data for Skylark Corporation are presenied below: (27)
2014 203
Nel Sales Tk. 700,000 Tk. 650,000
Cost of Goods Seld 420,000 400,000
Interest Expense 35,000 30,500
Nct [ncome . 45,000 30,000
Accoums Recelvable ' 45000 48.000
Inventory 133,000 115,500
Total Assets ) &40,000 600,000 3
Curtrent Liahlities T5,000 _RO000 ]
| Long Term Debt 80,000 85,000
Total Shareholder’s Lquity 485,000 | 435,000
| Weighted Average common shares outstanding 34,000 31,000
_| Market Price of each Share Tk, 4.00 Tk. 5.00 o

Additional nformation: For 2012, Total Assets was Tk. 533,000, Currcnt liability was
Tk. 70,000 and Long Term Debt was Tk. 50,000.

Instructions:

(i) Compute the following raties for both 2013 and 2014,
» Current Ralio )
« Profit Margin
s Return on Total Assets
» Earmings per Share
» Price-Eamings Ratio
» Debt to Assets ratio
{ii) Based on the Ratios calculated, discuss brielly the improvement or lack thereo[1n

financial position and performance of the company from 2013 to 2014.
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