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Candidates are required to give their answers in their own words as far as
practicable. The figures in the margin indicate full marks.

Time: 3 hrs. Full Marks: 75
Attempt all questions

1. Read the following text and do the tasks that follow :

In this age of texts and tweets, it is easy to send messages. You just press a
fcw buttons, and boom | Your message is sent.The person to whom you sent
it will get it in just a few seconds. Distarfeg'is o longer an issue. But things
weren't always so easy.

In 1848 gold was found in CaliféiarThousands of people rushed ‘here to
get some. Many people liked living there and decided to stay. But there
wasn't a whole lot between Caiifornia and Missouri, where the nearest traiits
ran. The train line to €alifornia wasn't finished until 1869. It took a long time
to ride a horse to Missouri.

Imagine that it is the year 1860. You have moved to California to open a
shop. Most of your family stayed back East. Your shop is doing well and now
you want your family to join you. How do you get news to them ? There's no
phone, no train, and you can't leave your shop for too long. What do you
do ? Well, you could use the Pony Express.

In 1860 and 1861, the Pony Express was the fastest way to get news to and
from the West. The trail that they rode was around 2000 miles long. It took
most people weeks or months to ride that far. The Pony Express could make
the trip in just ten days. Those speeds were unheard of at the time. So how
did they do it ? Well, they had a good system.

The Pony Express had 184 stations along the trail. The stations were around
ten miles apart. This is about how far a horse could run at a gallop before
tiring. The rider would switch to a new horse at each station. He would only
take his mail pouch with him. Every 75-100 miles, the rider would get to a
home station. At each home station, riders would rest. Before resting, he
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would give his mail pouch to a new rider. The mail never stopped moving,
even while the horses and riders rested.

It was tough to ride for the. Pony Express. Each rider had to weigh less than
125 pounds. Speed was the key. Most of the riders were teenage boys. They f
rode at a fast pace for up to 100 miles a day. If there were an emergency,
one might have to ride 200 miles in a day. The ride could be rough and|
dangerous. Attacks by Native Americans were common. But in its time

running, the Pony Express on'ly lost onc mail pouch.

The Pony Express filled an important role for a time, but it did not last, The
Civil War started in April of 1861. This was bad news for the owners. The
worst for them was yet to come. On October 24%, 1861, the first telegraph
line to California was finished. This linked them to the rest of the country.
People could send messages in an instant. Two days later the Pony Express
closed. But the lore of the brave riders lives on even today.

A. Compiete the following sentences using the appropriate words highlighted in
the text. Two of them are not necessary. [5x1=5]

a. While you are in Pokhara, take a ............. to Dhampus.

b. Running away was less ............ than participating in revolution, but it was
till a risk. ‘

. Don't worry. You will find the hotel easily. It is well off the ............. .

d. At the end of the class, the teacher ........... out of the class.

c. You can see inside the box. There is a small ........ conlaining five marbles.

B. Read the text again and write:

TRUE  if the statements agree with the information given in the text.
FALSE if the statements contradict the information given in the text.
NOT GIVEN  if there is no information in the text. [5x1=5]
a. There was a train line between California and Missouri in 1848.

b. The Pony express was the only fastest ineans of transportation in the USA in
1860.

c. The Pony express stations were exactly at a distance of ten miles.

d. Pony express carmrying young boys could travel 200 miles in a day in an
emergency.

e. The Civil War began in April 1861.

L (Contd...)
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C. Answer the'following questions. . 10 0 = [5%I=5]

a. When was gold found in California 7 = = canines Mpih
b. How would people living between California and Missouri get neWspéperS to
their family in 1860 ? | '
c. Who does the word 'they" in the second line of the sixth paragraph réfer to ?
xd. Why does the author refer to Native Americans in the text ?
e. What can you conclude from the last paragraph ?

2. Write short answers to the following questions in about 75 words each. [5x2=10]
a) How did the visitors irritate the old man ?

(A Very Old Man with an Enormous Wings)
b) What were the children doing during the sunset ? (4 Day)
OR
Why did the old guards grow desperate ?(Fwas My Own Route)
¢) State the relationship between the fatheraiid the children. (Facing Death)

d) The essayist calls the readers arotnd the world to puncture the hot-air

balloons inflated by their own, tribes. What do you think is the reason
behind ?(Humility)

OR

Why is the Universal Declaration of Human Rights important to you ?
(Human Rights dnd the Age of Inequality)

e) In your opinion, what should the treasure huntets have done to succeed in
their venture of treasure hunt ? (Treasure in the Forest)

3. Write long answers fo the following questions in about 150 words each. [2x5=10]

a) "Before she reached the house, Gouvernail had lighted a fresh cigar and

ended his apostrophe to the night." Does this expression indicate a possible
conflict that went in Gouvernail's mind ? Explain your view.

(A Respectable Woman)
OR

"The play depicts the social picture where the King's pet gets extra care

and the people are neglected." Explain the social satire with reference to
this example. (The Bull)

b) Evaluate the lesson Lu Xun learnt from his latest visit to his old home.
(My Old Home)
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>4 The Chart' below gives information on the percentage of women going into

-~ highereducation in five countries for the Year 1980 and 2015. Summarise

the information in about 150 words by selecting and reporting the main
features and make comparisons where relevant. [7]

The percentage of women going into higher education in five countries.

70% mi1980 [®2015
60%
50%
40%
30%
20%
10%
0%

UK USA Australia S.Korea France

5. You are Manjit Sharma, coordinator of your'school literacy club. You are
decply concerned about adult illiteracy, in §lums and villages. On behalf of
your club, write a letter in about 180\words to the editor of 2 national daily
highlighting the causes and conséquences of the issue. (8]

6. Some say that parents should éncourage their children to take part in organized
group activities in their spare time. Others say that it is important for children
to enjoy the activities they like individually. What do you think ? Now, write
an essay in about 300 words expressing your opinions. [10]

7. Do as instructed in the brackets and rewrite the complete sentences. [10]
a) The assignment looked easy. (Identifv adjective in this sentence)
b) The findings will lead ...... (by/for/to/in) future research on the topic.
(Choose the correct preposition to complete the sentence)

c¢) Neither my mother nor my sisters ........ (is/are/has been/have been) coming
to visit me this summer. (Choose the correct verb forms to complete the sentence)

d) You have just had a huge breakfast. You .....(may not/won't/can't/needn't)
be hungry anymore. (Fill in the blanks with appropriate auxiliary verb.)

e) To help me calm down, the teacher advised me to put several cabbages
in the room where 1 practise.

(Identify which bolded verb form is incorrectly written, and correct it.)
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f) If you are lost in a snow storm, it's best ..... (dig/digging/to dig/to have been

digging) a hole and sit in it until it stops snowing. (Fill in the blanks choosmg
appropriate infinitive or gerund to complete the sentence.)

g) She left the clothes out. It was raining. (Combine the pair of sentences using
appropriate connective.)

h) There is someone at the door. He wants to speak to George.

(Join the pair of sentences using appropriate relative pronoun.)

i) After a complete examination, the patient ... (are sent/were sent/was sent/to
be sent) home. (Choose the appropriate passive form of the verb and write it)

j) She asked, "Have you seen this film ?" (Report the speech using the verb
'wondered').

8. Choose and copy the correct alternatives. [5x1=5]

a) Which of the following words has a different final consonant sound ?
(i) eyes (ii) rise (iii) price (iv) dies

b) Which of the following words is cotseetly spelt ?
(1) forign (ii) foreign (iii) foriegn (iv) foregin
¢) Which of the following words’is synonymous with the word 'stop' ?
(i) cease (i1yeliminate
(iii) commence (iv) commend

d) Which one of the following words comes between 'minjmum' and ‘minister’ ?
(1) minimart (i) minimize
(iii) minstrel * (iv) fniniseries v

e) ' [ was nervous about my English exam, but I passed with flying colours."
Which of the following refers to the idiom underlined in this sentence ?
(1) scored mixed grades. (i1) scored low grades.
(iii) scored high grades. (iv) scored average grades.
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Mathematics

(For Regular Students only)
(For the students whose first two digits of registration number starts from 80)

Attempt all the questions.
| Group 'A' [11x1=11]
Rewrite the correct options of each questions in your same answer sheet.

1. The number of combination of n things taken 'r' at a time is...

n! n! n! n!
A) ! B) (n—r)! ‘.,%!(n—r)! D) r(n—r)!
1-i
2. The polar form of complex number 154 is.,.
A) cos0°+ isin0° BY cos 90° + isin90°
C)eos120°+1sin120° D) cos270°+ 1sin270°

3. Inatriangle ABC,a=1,b=./3"and ZC = 30°. Which one of the following
is the type of triangle ?
_A) isosceles and,obtuse angled B) equilateral
C) right angled D) isosceles triangle

Na® +b?
a

4. If a conic section has eccentricity (€)= , what is the equation of

that conic sectiqn ?

2y Xy
2 | : —+==1
D77y g
xZ yZ
C) 2+ =a’ D) 737 ="1
5. Which one of the following is the angle between two vectors i + j and
F+k?
_AY O B) 60° C) 90° ' D) 180°

Contd...
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6. Let A and B be two dep;cndent events. If P(A) = 0.5, P(B) = 0.75 and
P(ANB)=04. What is the value of P (A/B) ?
A) equalto P (B) : B) less than P (AN B)
_OlessthanP (B/4) D)equalto P (B/A)
7. Which one of the following is the derivative of fan h-'x ?
A) — . o<1 ——— x| <1
g)/l -x*’ B) 1-x?
O Bl byl <
1+ x? 1 - x?
2 . i Lim  tan mx 5
. Which one of the followmg 1sequal to , _, > sec’mx |
_1 L3
M3 By 00 oy
9. Which one of the following is the angle made bythe tangent to the curve
2y =2-x*atx=17
/4 /2 3z
A)0 B) o C) o D) e
10. Which one of the following'differential equation gives integrating factor ?
A) xdy - y’dx = 0 B) x’dy - xy’dx = 0
Q) sinx ey =2 D) 3xy dy—y’dx=0
11. Afterusing forward elimination of the variable in solving system of equations

by Gauss method, the equation changed into matrix form will be in.
A) Lower triangular matrix B) Upper triangular matrix
C) Identity matrix ! D) Symmetric matrix
: Or
The highest point reached by a projectile is 40m above the horizontal. If
the initial velocity is 40@ ms~" , then the angle of projectile is (g=10ms-2)

A) 0° B) 3:00 C) 45° D) 60°
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(For the students whose first two digits of registration number starts from 80)

Candidates are required to give their answers in their own words as far as
practicable. The figures in the margin indicate full marks.

Time: 3 hrs. Full Marks: 75

Attempt all the questions.

Group 'A’
Question No. 1 to 11 (Multiple Choice Questions) will be provided after 30 minutes of
starting examination. Rewrite its (MCQ) correct aptions (answer) in the same answer

sheet.

Group”'B’ 8x5=40
12. a) Write the total number of permutations of set of n objects arranged in a
circle. . [1]
b) Write the general term in the expansion (@+x)". [1]
c) Write the serieswof log, (1-x ) [x <.1 ] - []
vd) Write the complex number (cos@ +isin0)in Euler's form. 1]
f ¢) Write the sum of cube of first n natural numbers. [

a+bo+co’
13. a) Show that 377 ) + a o’

= @ , where, © and @° are cube root of

e (2]
bl;nslzve the following system of equations by row equivalent matrix method.
4x-5y+2z=1, 3x=4z-10, 2y=3z-6. (3]
/14, a) If sinC.sin(A-B) = sin Asin (B-C), prove that @°, b, ¢ are
in A.P. (3]
b) Find the equation of ellipse whose major axis is twice the minor axis
and passes through the point (1, 0). [2]
s 15. a)Does a conic, y? =12x have two tangents from the point (6, 9) ? Justify
it with calculation, [3]

Contd...
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b) The dot product of two non-zero vectors gives a positive real number.

Justify it with example. [2]
164 a) Write the slope of tangent to the curve y =f (x) at (x,, y,). [1]
b) Write the derivative of cosechx with respect to x. [1]
dy

c) A differential equation is in the form Zi-+ Py =0, where P and Q are

functions of x only. Name the differential equation. [1]
1

d) Write the integral of | g [1]

e) Write a characteristic of L-Hospital's rule. ['1]
17. The following table gives the age and weight of school children in a locality

age in year o - 4 | 5| .7 9 10 11
weightinkg. o | 20 | 25| 28| 30| 32 33

a) Find the co-efficient of correlation between age afid the Xveight. [2]

b) Estimate the weight when the age is 12 years: [3]

[ = 2

18. a) Integrate : 2+ 9 ° [2]

dp _1-y

/b) Solve: dx 2x + 1 . [3]
19. Use the Simplex method and'maximize z =1/5x+12y subject to 2x+3y<2{,
x+2y<24,x y>0. ‘ [S]

Or

a) Write any one example that satisfies triangle of forces. [2]

b) The velocity of a particle when at its greatest height is —‘/;—_0 of'its velocity
when at half its greatest height. Find the angle of projection . [3]
Group 'C' [3x8=24]

20. a) If z = cos@ + isin6, find the value of z" +

-~ by using De-moivre's

theorem. [2]
b) In a group of 12 students, 8 are boys and remaining girls. In how many

ways can 5 students be selected for quiz competition so as to include at
most three girls. [3]

Contd...
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c) Prove by the method of principle of mathematical induction that #3+2n

is divisible by 3. [3]
a) Find the equation of tangents to the circle x’+)?=25 drawn through the
point (13, 0). [3]
b) If three sides of a triangle are proportional to 2:+/6 :+/3 +1, find the
angles. [2]
c) Find the area of a triangle formed by the points whose position vectors
T I,AL T T AT " - — /
are ZI:Jj_?’_k,lfJ’~2k and i +2j+3k. - [3]
a) Which type of differential equation sinx%+ycosx =xsinx
represents? Also solve it. B]
X
b) Evaluate:.[(x_l) (o +1) dx. [3]

c) Two cars start from certain places at the samelinstant. One goes east at
60km/hr and other goes south at 80km/hr.YHow fast is the distance
between them increasing ? Express il $ythbolic form. [2]

-0¢
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Physics
(New Course)

(For the regular and grade increment general stream's students whose first two
digits of registration number starts from 78 , 79 and 80)

Attempt all the questions.
Group ‘A’
Rewrite the correct options of each questions in your answer sheet.[11x1=11]

i. If the rotational kinetic energy of a body is E and moment of inertia is I
then angular momentum will be :

E

IR a5 P -t - s i
Gy B (B) vzer (G () v ie

. / e 9 i

TGRSR TATT: O D INNCEERE TR (S T ) e S YU SRRE) I} PRLT LS HVIOEE FEES L FL X

. e ; . NV 1
The maximuin velocity of the particle is” 'ml s, o~
Ay Tored™ () 0.7 caurw ' ¥ _‘.,__._d el o
i 1 e S A g1y, Bt B - s
V30 s ()3 1% s ! o) "/ o
: t—-----" Nl

3. Two capillary tubes B ahd Q of radii 4mm and 2 mm are dipped in water.
“What is the ratic\gfiu :ghts through which liquid rises in the tubes P and Q?
‘(}) 152 B)2:1 (©)1:4 (D)4:1
A systery undergses an isocheric process so that its temperature changes
from 127° C to 227°C. What is the ratio of initial pressure to final pressure?

4 3 241 127
(A) 5 (B) 4 (O 127 (D) 227
i

. Given figure reprza2nts the block diagram of a heat engine. What is the
efficiency of this engine ?
(A) 25% _B) 50%

(C) 60% (D) 75%

N
-
.
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6. What is the distance between two consecutlve particles in a wave which
are in the same phase ?

(A) £ (B) 4A_ (C) 34 D) 4
. 2 4
7. A polarizer is used to
_~(A) reduce intensity of light (B) produce diffracted light
(C) increase intensity of light (D) produce unpolarized light
8. Which of the followings is the ferromagnetic material ?
(A)Aluminium (B)Gold _(€) Copper (D) Cobalt

9. The temperature of inversion of a thermocouple is 600°C and the neutral
temperature is 310°C. What must be the temperature of cold Jjunction ?
(A) 0°C _(B) 10°C (©C) 20°C (D) 30°C

10.In our country Nepal, the supply ac voltage is 220V. The peak value of
voliage is about

(AL i0V By 220V (C) 310V (D) 350V

£ o P W55 yirars l:/ s e 2 YA A A ‘?Feﬂ?Z! 11 lgn# \Vnu!d }'\aﬂﬂon “noata
velocity ?

A) remains the same . B) inCreases

C} decreases L/'l deeteases up to zero
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Question No. 1 to 11 (Multiple Choice Questions) will be provided after 30 minutes of
slarting examination. Rewrite its (MCQ) correct options (answer) in the same answer
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Group 'B'
Short answer questions. [8x5=40]
12. a) Define the moment of inertia’ (1]
b) A uniform rod of mass\it and length L is rotating about an axis AB
passing through its ‘one end and perpendicular to the length. Calculate

the moment‘ofiinertia of the rod about the axis AB. [2]
¢) A fly wheel of moment of inertia 0.32 kgm?® is rotated steadily at 120
rad/sec by a 50 watt electric motor. Calculate: [2]

i) the kinetic energy of the fly wheel.
ii) the frictional couple opposing the rotation.
OR
a) One end of a light spring having spring constant 18N/m is attached to
a rigid support. A mass of 0.15kg is suspended from other end of the
spring. A student pulls down it such that extension of spring increases
by 4cm. The student now releases it, as a result, the mass performs
SHM.
i) Define simple harmonic motion. (1]
ii) Calculate the maximum acceleration and time period of SHM. (2]
b) Write an expression for total energy of a particle executing SHM. Also
draw a graph showing the variation of K.E. and P.E. of it. (2]
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13. a) Derive a relation between surface tension and surface energy. [2]
b) Nidentical spherical drops of water falling with a terminal velocity v,
were to coalesce to form a bigger drop and fall with a new terminal
velocity v, through air. (Neglect air resistance)
i) Obtain a relation between v, and v,. [2]
ii) If N=2 and v, = 0.4 ms"! then calculate v,. [1]
14. The given figure represents the P-V diagram of a cyclic process.

a) Define indicator diagram. [1] .

4P
b) Estimate the workdone during II lt 17777 1
process. [2] Al N\ 11
c) ldentify the thermodynamic LN b oyt %3v >
processes represented by I, II, III P = N ' .

15. a) What correction was made by Laplace over the Newton's tormula
for velocity of sound in a gas ? Obtain the corrected formula.  [3]
b) Calculate the wavelength of wave in air at 25°C.1f the frequency of
sound wave is 256 Hz and velocity of sounid,at'0°C is 330ms”.  [2]
16. a) The arrangement of potentiometerfcitcuit for the determination of
internal resistance of a cell (r) is shown

]I I |E
in figure. Derive an expression for ! LI
internal resistance of the cell.\[3] '
A TP
A B
E r
a | F—— b
_/V\I}V\«\/K
| o

b) How can you convert a galvanometer into an ammeter of suitable
range ? [2]

,17. a) Obtain an expression for the magnetic field intensity at any point due to
a straight current carrying conductor using Ampere's circuital

law. [3]
b) A wire of length 0.5 m carrying a current of 2A is placed in a uniform
magnetic field of strength 0.4T. Find the maximum and minimum force

experienced by it. [2]

Contd...
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18. ’:1) Explain quantization of charge. [2]
b) Anion of specific charge 4.40x10’C/kg is moving in a circular orbit in
a magnetic field of flux density 0.4T with velocity of 3.52x10°ms'.

Calculate the radius of this orbit. (2]
¢) Why are x-rays used in Millikan's oil drop experiment ? [1]
OR

a) Define the terms half life and mean life of a radioactive substance.[2]
YWY IED o af o radioactive materin! havine half life period of 50 years

disiitegrates, find out mean life of the given sample. [ 2]
- ‘F
c) Given figure represents decay

graph of a radio active sample of
half life 10 years. Estimate the
value of T,. [1]

No of atoms (N) —

:No/s

A e L

P

o T, T, T, tme—

19. a) What is rectification ? Explain\full wdve rectification using two

P-N junction diodes. [1+2]
b) For the digital circuit given'below write the truth table showing the
outputs A', B' and Y forall possible inputs A and B. [2]

A'_:DT_\_:}__Y

Group 'C'

Long answer questions: [3x8=24]
20. a) The diagram shows a standing wave in an open organ pipe.

i) Redraw the diagram and show the position of nodes and

antinodes. [1]

ii) Derive an expression for frequency of PXR<T
this mode. (2] - VAN

b) What will be the effect of velocity of F L 3
transverse wave in a stretched string if the radius of the string is
doubled ? [2]
¢) A caris sounding its horn has a fiequency 40011z and taavelling towards
a stationary traffic post. A traflic police at the post detects the change
in frequency of 60Hz when the car crosses him. Find the velocity of
car if velocity of sound in air is 340ms™ [3]
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21.

22.

OR
a) How can a plane wavefront be converted into a spherical wavefront ?
Justify. (2]
b) What is interference of light ? Two coherent waves, each of intensityl,
are producing an interference pattern. What will be the resultant intensity
at a point of
1) constructive interference and  ii) destructive interference 7 [3]

¢) A mencchromatic light of wavelength 5890 4” is incident normally on
a aif acdon graling which has 600 lines per centimeter.
1) At what angle will the second order image be seen ? (2]
i) Is third order image possible with this grating ? [1]
a) A moving coil is very sensitive device to measure very small current.
i) Define voltage sensitivity of moving coil galvanometer. On which
factors does it depend ? [2]
ii) Why is magnetic field made radial in a moving coil galvanometer ?[1]
b) State Faraday’slaws of dectromeagneticinduction. Themagneticflux passing
perpendicular to the plane of a coil isgiven by
¢ = 4t2+5t+2, where ¢ is in weber and t is in sedonds. Calculate the

magnitude of instantaneous emf induced in-the,coil when t = 3s. [3]
c) Derive an expression for energy stored in' an inductor. [2]
OR
a) Obtain an expression for maguetic field strength at the centre of current

carrying circular coil using Biot-Savart's law. [3]

b) Aslice ofindium antimonide 2.5 mm thick carries a current of 150 mA.
A magnetic field of flux density 0.5T, correctly applied, produces a
maximum Hall voltage of 8.75 mV between the edges of the slice.
Calculate the number of free charge carriers per unit volume assuming
they each have a charge of -1.6x10"°C. [2]

¢) Derive an expression for the force exerted per unit length between
two parallel current carrying conductors if currents are flowing in the
same direction. Hence, define one ampere current. [3]

a) Explain photoelectric effect and write Einstein photoelectric equation.

(2]

b) Obtain an expression for the velocity of an electron in the first excited

state. [3]
c) Calculate the de-Broglie wavelength of an electron which has been

accelerated through a potential difference of 300V. [3]

[Mass of electron = 9.1x10?'kg. Planck's constant, & = 6.6x103%Js]

-0-
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4.

3.

6.

Group 'A' [11x1=11]
Rewrite the correct option of each question in your answer sheet.

What is the molarity of 0.4 N Na,CO, solution?
A)0.1 M B)o2M C)04M D) 0.8 M

Which of the following will have highest pH in water solution ?
A) NaCl B) Na,CO, CYKCl _ D) CuSO,

What kind of battery is used in a laptep’computer and mobile phone ?
A) Li-ion battery B) Dry cell battery

C) Fuel cell battery D) Simple cell battery

What is the enthalpy change in the reaction, 2CO+0,—2CO, called?

!/A) Enthalpy of combustion B) Enthalpy of formation
C) Enthalpy of fusion D) Enthalpy of reaction
Which one of the following complex ions gives tetrahedral geometry ?
A) [Ni (CN),I* B) [NiCL,]>  C) [PtCLJ* - D) [CoFJ*
Which of the following molecules does not act as a ligand ?
A) CO, B) NH, C) H,0 _I/)) CO
Which of the following is used to convert > C=0 group to -CH,-?
A) Ni/H,/A B) LiAlH,/A
C) Zn-Hg/HCl/A D) Pd/H, /A
v
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8.

10.

11.

Benzoic acid gives benzene on being heated with X' and phenol gives
benzene on being heated with 'Y'. Therefore, X and Y are respectively:

A) Sodalime and copper B) Zn dust and NaOH

C) Zn dust and sodalime D) Sodalime and Zn dust

CH,CI Ale. AgCN >(A) LZ’H‘ >(B)» what would be the product B ?
A) Methanamine _B) Ethanamine

C) N - methyl methanamine D) N-methyl ethanamine

When the compound sodium ethoxide reacts with chloroethane, it gives the
compound C,H, O. What reaction is this ?

attyo

A) Waurtz's reaction _B) Williamson's synthesis

C) Rosenmund's reduction D) Dehydrohalogination reaction
What would be the product when ketone is treated with Grignard's reagent?
A) Primary alcohol B) Secondary alcohol

C) Tertiary alcohol D) Methyl alcohol
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Question No. 1 to 11 (Multiple Choice Questions) will be provided after 30 minutes of
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12.

13.

14,

Group 'B' [8x5=40]
An electrochemical cell (galvanic cell) isdesigned by coupling Zn-electrode
with standard hydrogen electrode (SHE).-Given, E , .., = - 0. 76 V.

i) Draw the galvanic cell. 2]

ii) Write down complete cell Teaction. [2]

iii) Calculate the emf of the>cell. [1]
Or

What is Hess's law-of Constant heat summation ? Calculate the heat of

formation of ethanol from the following data : [1+4]

1
H,(g)+50,(8) > H,0(l), AH =-286.2 KJ /mol

C(s)+0,(g) = CO,(g), AH = -393.2 KJ / mol

C,H,0H(l) +30,(g) > 2CO,(g) +3H,0(!), AH = -1368 KJ / mol
Define the following terms.

i) Lewis base i) Basic buffer [2]
Calculate the pH of solution obtained by mixing equal volumes of two
solutions having pH =3 and pH=35. [3]

A heavy metal is extracted from its oxide ore. During extraction, smelting

of the calcined ore is done in a blast furnace.

a) Name the metal and the ore.

b) Draw the clean and labelled diagram of the blast furnace showing
different zones.

c) Write down the balanced chemical equations of slag formation reactions.
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[143+1]
15, Write two methods of preparation of corrosive sublimate. Give its action
with a) excess of Kl b) NH, [242+1]

16. 1) Starting from nitrobenzene, how would you prepare aniline ? Convert
aniline into

a) phenyl isocyanide b) azo-dye [142]
ii) Nitrobenzene prefers electrophilic substitution reaction at meta-position.
Explain. (2]

17. A sequence of chemical reactions is represented as:

NaNO, + dil . HCl KMnO, 11
Ao s, p 0600 CH,CHO

lee cold [
a) ldentify the compounds (A) and (B). [1]
b) Write the laboratory test of compound (B). [1]

¢) Starting from compound (B), how would you obtain nitrolic acid ? [2]
d) Predict the product when compound (A) is heated with chloroform in

alcoholic medium. [1]
Or

Make a correct sequence of reactions using suitable conditions and reagents

of the following compounds.
Benzene, Benzaldehyde, Toluene, Cinnamic acid, Sodium benzoate, Benzoic

acid.
18. Write a chemical equation-foreach of the following.
a) 2, 4- DNP test [1]
b) Oxo-process (1]
c) Claisen condensation reaction [1]
d) Wurtz-Fittig reaction [1]
e) Carboxylation reaction [1]
19. The chlorinated compound 'A' reacts with acetone to give sleep-inducing
drug.
a) How would you prepare compound 'A' by using one of the isomers of
CHO? [2]
b) What happens when compound 'A' is:
i) Exposed in air ? [1]
ii) Heated with phenol in the presence of aq. NaOH ? [2]
Group 'C' [3x8=24]
20. a) Distinguish between pseudo first order and first order reaction giving an
~ example of each. [2]
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b) Draw an energy profile diagram showing energy of activation for

endothermic reaction. [2]
c) The hypothetical data for the reaction, 24+B— C, are,
Expt No. | [A] molL! |[[B] molL" [rate] formation of

[C] molL"!Sec’!
1 0.1 0.1 6x103
2 0.3 0.2 7.2%10
3 0.3 0.4 2.88x10"
4 04 0.1 2.40x107
Calculate the rate of formation of 'C' when the concentration of 'A' and 'B'
are [0.6] molL"! and (0.3) molL", respectively. [1+1+1+1]
Or

a) Deduce normality equation. [2]

b) Give reason.
1) Methyl orange is used as indicator, for the titration between H,SO,

and Na,CO,. [1]
it) Oxalic acid solution.is\warmed by adding dil. H SO, before titration
with KMnO, [1]]

¢) 0.70 g of a sample of Na,CO_.xH,0 was dissolved in water and
volume was.made 100 ml. 20 ml of this solution required 19.8 ml
N

of 75 HCl for complete neutralization. Find the value of x. [4]
21. a) Give any two chemical reactions for the preparation of ethanoic acid.[2]
b) How does ethanoic acid react with [2]

i) P,O, i) NH,?

c) A carbonyl compound ‘A" gives both Tollen's and iodoform tests
positively.

1) Identify the compound 'A'". [1]
ii) How does the compound 'A' react with dil. NaOH ? Give chemical
equation involved. [1]

iii) Write the chemical equation when compound 'A' reacts with HCN
followed by hydrolysis. [2]
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_ Or

a) An aromatic compound (A) undergoes Sandmeyer's reaction to give
(B). The compound (B) is reduced with Ni-Al in presence of alkali to
give compound (C). The compound (C) further reacts with CH,Cl in
the presence of Anhydrous AICL,.The compound (B) when heated with
chloral in acidic medium gives a common insecticide. Identify (A), (B),

(C) and (D) giving complete reaction. [4]

b) How do you separate the isomers of C;H)N by Hoffmann's method?
Explain with suitable chemical equations. [4]

22. a) Define homopolymer and co-polymer. [2]
b) Differentiate between paper and pulp. [2]

¢) Distinguish between OPC and PPC cement. [2]

d) Write down any two uses of radioisotops in madical field. [2]
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Group 'A’ [9%1=9]
1. Which one of the followings given statement correct ?
A) Select * from enp where eopid = 103;
B) Select from enp where eopid = 103;
C) Select eopid where enp = 103 fromempy
-. D) Select eopid where eopid = 103 and\table = emp;

2. Which database system normally.offers better performance for geographically
dispersed users ?

A) Centralized database‘system _B) Distributed database system
C) NoSQL database*system D) Relational database system
3. Which of the following is an example of a public IPV4 address ?
A)192.168.1.1 B) 172.16.10.1
C)10.10.10.10 . D)203.0.113.10
4. What is the correct syntax for a 'for-loop' in JavaScript ?
A) for (vari=0;i<5;i++) {} B) for(i=0;1<5;1++) {}
C) for(vari=0;i<5) {} D) for(vari<3; i++) {}

5. Which PHP function is commonly used to execute SQL queries on a
database connection established using mysqli extension ?

_A) mysgli_query () B) pdo_query ()
C) mysql_query () D) pgsql_query ()
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6. What is the correct syntax to declare a structure in C 2

A) struct { } B) define struct { }
C) struct [ ] D) struct <name> { }

7. In C, which operator is used to get the address of a variable ?
A)* B) & C)-> D).

8. Which OOP feature allows a class to inherit properties and behavior from
another class ?

A) Inheritance B) Encapsulation
C) Polymorphism D) Abstraction

9. Which model of SDLC is characterized by a linear progression of phases
from requirements gathering to maintenance ?

_A) Waterfall model B) Agile.model
C) Spiral model D) RAD-model
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Group 'B'
Short answer questions [5x5=25]
10. Evaluate the advantages of DBMS compared to traditional file-based data
storage systems. [5]
OR

How does Second Normal’Form (2NF) differ from First Normal Form
(INF), and what_ate'the key benefits of achieving 2NF in database

design ? Explain. [2+3]

11. Write a JavaScript function that checks if a number is even or odd and
print the result. [1+4]
OR
What is purpose of the mysqli_connect () function in PHP ? Describe
its usage and parameters. [2+3]

12. Write short note on class and object in OOPs with a real-word example.
[2.5+2.5]

13. How do various requirement gathering techniques help in achieving a
careful grasp of user nceds and system requirements during SDLC's
analysis phase ? [5]

14. Give five examples of Al applications in the education. [5]
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Group 'C'
Long answer questions [2x8=16]

15. How does the star network topology differ from the bus network topology

in terms of its architectural layout and data transmission methodology in
modern computing environments ? [8]

16. Write a C program that uses structures to represent details of five books
(title, author, publisher and price) and prints them out. [8]

OR
Discuss the concept of binary file handling in C programming and explain

how putw( ) and getw( ) functions facilitate binary input/output operations.
Give examples. [8]

-0-




