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35.

A card is drawn at random from a well shuffled deck of 52 cards. Find the probability of

being it (i) a red card (ii) a heart. : [Q.N. 4(c), 2057]
(Ans: {i)%and (ii)jg

State and prove the iTheorem-of Total probabilityi [Q.N. 8(b), 2057]

11.2 Binomial Distribution

1.

10.

X (Ans e 625 (n) 625

Define Binomial distribution. Find the probability of getting (i) two heads (ii) at least two
heads in 5 tosser of a coin. . 4{0.N.8(b), 2072'C']

(Ans = 16 (i) 16)
The probability of h:mng a larget is found to be 0.25. If eight hits are made, find the

_probability that (i) none will hit the target (if) exactly two will hit the target.
‘ ( | 6561 5103

Ans: 65536’ 16384 4[Q.N.8{b?, 2072'D]

Four coins are tossed simultaneously. What is the probability of getting
i) 2 heads ii) 4 heads. = . 4]Q.N.8(b), 2072'E']

3 .. 1
(Ans: {i]g (il).'.i's')
A dice is rolled 3 times. Getting 5 or 6 is numbered as success. Find the probability of
getting (i) 2 successes (iii) 3 successes.

(Ans 9 27) ‘ 4[Q.N. 8(b), Set 'C' 2071]

Suppose that in a certain city 60% of all recorded births are males, suppose‘we select
5 birth records from the population, What is the probability that : i) three of them are
males if) more than 4 are males. 4[Q.N. 8(b), Set 'D' 2071]

[Ans: (i)% , (i) 3125

A certain manufacturing process produces electrical fuses of which 15% are defective.
Find the probability that in a sample of 10 fuses selected at random there will be i) no
defective ii) not more than one defective. ) 4[Q.N. 8(b), 2070 'C']
[Ans: (|) 0.1969, (ii) 0.5443]

A coin is tossed 5 times. Find the probability of gemng

i)two heads i) atleast two hands. " 4[Q.N. 8(b), 2070 'D]

g
(Ans: (I)’@ (i) _1-5)
Four coins are tossed simultaneously. What is the probability of getting (i) 2 heads and
2 tails (ii) ai least 2 heads. 4[Q.N. 8(b), Supp. 2069] -

‘ (Ans (0 & (i) 1 5)

If 20% of the electric bulbs manufactured by a company are defective, find the

probability that out of 4 bulbs chosen at random

@1 {u) at most 2 bulbs will be defective. 4[Q.N. S(b), Set 'A' 2069]
608

A dice is thrown 3 times. Getting a 2 or 3 is numbered as a success. Find the
probabilities of getting two successes. [Q.N. 4(c), Set 'B' 2069]

(Ans: %) ’ .
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A dice is thrown 3 times. Getting a 5" or '6' is numbered a success. Find the probability

of getting (i) 3 success (ii) exactly 2 successes. [Q.N. 8(b)(Or), 2068]
g Lo :

(Ans: )27 (u)gg)

Define Binomial distribution, and its mean and variance, hence find the probability of

getting three heads in five tosses of two coins. [Q.N. 8(Cr), 2067]

45
(Ans: 512)

The probability of hitting a target is% , if eight hittings are made, find the probability

that (i) none will strike the target, (ii) exactly two will stnke the target. [Q.N. 8(a), 2066]
390625 109375

(A"S (03679616 () 419904

If three dices are thrown what is the probability of getting

(i) exactly 3 sixes

(ii) exactly 2 sixes. [Q.N.8. (a, or), 2065]

5
(ans: 55)

Suppose that in a certain city 60% of all recorded births are males. lf we select 5 births
from the population, what will be the probability that :

i) none of them is male

(i) exactly three of them are male [Q.N. 8(a)Or, 2064]

243 . 216
(A”s-' (V3125 (")%)
The incidence of occupation disease in an industry is such that the workmen have a

20% chance of suffering from it. What is the probablhty that out of six workmen four or
more will contact the disease ?

(Ans.:m) 7 [Q.N. 8(a) Or, 2063]
Find the binomial distribution having mean = 12 and variance = 8.

3
(An_s: ('g +‘-;) 5) _ [Q.N 4(c), 2061]

- A sample of 100 fuses is known to have an average 5 defective fuses. Three fuses of

sample are tested. What is the probability that (i) none of them is defective (ii) exactly

one of them is defective ? [Q.N. 8(a) Or, 2060]
6859 . 114

(A"s () 3000 (" goag

If 4 dice are thrown, what is probability of gettlng (i) exactly 3 sixes (i) exactly 2 sixes

and (iii) no sixes. : [Q.N. 8(a) Or, 2059]

o8 25 . 625
(Ans: ('}353(")2_15 (m)ﬁ)
The probability of hitting a target is % If six hittings are made, find the probability that:

(i) none wil! strike the target (ii) exactly 2 will strike the target. [Q.N. 8(a) Or, 2058]
512
ans: ()7 15525 () 37 3125
A dice is thrown 3 times. Getting a ‘5" or ‘6" is numbered a success. Find the
probability of getting (a) 3 successes and (b) exactly 2 successes. [Q.N. 8(b) Or, 2057]

(Ans: (a) 2—17. and (b)-s)
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Group 'B'
Unit 12: Statics : |
1. Find the resultant and the angle subtended by it with P when the forces P and Q act at
right angle. ‘ 2[Q.N.12(a), 2072'C']

o

10.

1.

12.
13.

14.°

15.

(Ans. P2 + Q2, tan—1 -g')

Two mean carry a weight 50N supported by two strings; one string is inclined at 30° to
the vertical and other at 60°, find the tension of each string. 4
(Ans: 25N, 25-\/5 N) [Q.N.13(a), 2072'C]
Show that the resultant of two equal forces bisects the angle between them.

‘ 2[Q.N.12(a), 2072'D"}
State and prove Lami's theorem. 4 [Q.N.13(a), 2072'D']
A body of weight 68 N is suspended by two strings of length 8m and 15m respectively,
and the other ends of the strings are attached to two fixed points in a herizontal line
17m apart, find the tensions of the strings. [Q.N.13(a)(0r), 2072'D"]
(Ans: 32N, 60N)

Two forces P and 2P acting at a point have the resultant -\IEP Find the angle
between the two given forces. . 2{0 N.12(a), 2072'E]
(Ans: 120°)

A body of welgm B5N is suspended by two strings of !engths 5and 12m attached to
two points in the same horizontal line whose distance apart is 13m; find the tensions
of the string. 4 [Q.N.13(a), 2072'E"]
(Ans: 25N, 60N)

Three forces acting on a particle are in equilibrium; The angles between the first and
second is 90° and that between the second and third is 120°, find the ratios of the
forces. ; © 2[Q.N. 12(a), Set 'C' 2071]

(Ans:‘\ﬁi :1:2) ‘
The resultant of two forces p and Q acting at an angle Ot is equal to (2m + 1)
~[P2 + Q2-When they act at an angle (90° - 1) the resultant is (2m —1) /P2 + Q2.

=1
Prove that : fanc = % e 4 [Q.N. 13(a), Set 'C' 2071]
Forces equal to 7p, 5p and 8p acting on a particle are in equilibrium. * Find the angle
between latter pair of forces. 2 [Q.N. 12(a), Set 'D' 2071]

(Ans: o = 120°)
The resultant of two forces P and Q is equal is '\[.75 Q and makes an angle of 30° with
the direction of P; Show that P is either equal to Q or is double of Q.

4[Q.N. 13(a), Set 'D' 2071]

State and prove Lami's theorem. 4 [Q.N. 13(a) OR, Set 'D' 2071]
At whal angle do the forces equal to P + Q and P - Q act so that the resultant may be
\JPEL Q2 ? 2[Q.N. 12(a), 2070 'C']

(om0

Farces of 2, \/5 5, \/:_3 and 2N respectively .act at one of the angular points of a
regular hexagon fowards the five other points. Find the magnitude and direction of the
resultant. ‘ 4 [Q.N. 13(a), 2070 'C1
[Ans: 10N, along the diagonal which is inclined at 60° with 2N.]

State and prove Lami's theorem. [Q.N. 13(a)(OR), 2070 'D']



162 ... Class XII (Education) : Chapter-wise Question Collection with Syllabus

16.

17,

18.

19.

-20.

21.
22,

" 23,

24.

25.

26.

27.

28.
29.
30.

3.

32.

. Two forces acting at an angie of 45° have a resultant equal to \/ﬁ N; if one of the .

forces be-\ﬁ N, find the other force. 2[Q.N. 12(a), 2070 'D"]
{Ans: 2N) :
A body of weight 65N is suspended by two strings of lengths 5 and 12'm attached to
twe points in the same horizontal line whose distance apart is 13m; find the tensions-of
the string.
(Ans: 60 kg wt, 25 kg wt.) 4[Q.N. 13(a), 2070 'D']
Show that the resultant of two equal fnrces bisects the angle between them.

2 [Q.N. 12(a), Supp. 2069]
Two forces whose magnitudes are p and p\ﬁ N act on a particle in direction inclined
atanangle 135 | to each other, find the magnitude and the direction of the resultant.
(Ans: PN at right angled with first component ) [Q.N. 12(a), Set ‘A’ 2069]
The resultant of two forces p and Q acting at an angle « is equal to (2m + 1)

\] P2 + Q2-When they act at an angle (90° - o) the resultant is (2m 1) \/ P2+ Q2
Prove that: tanc= 2—;1‘ 4 [Q.N. 13(a), Set 'A’' 2069]
If a force P be resolved into two forces making angles 45° and 15° with its direction;

show that the latter force is 33@ p. [G.N. 12(5),-89( 'B' 2069]

A body of weight 65 N is suspended by two strings of lengths 5m and 12m attached to
two points in the same horizontal line whose distance apart is 13m, find the tension of
the strings. [Q.N. 13(a), Set 'B' 2069]
{Ans: 25 kg. wt.) .
Find the resultant of two forces P and Q acting at a point when the angle between
them is o [Q.N. 13(a)(OR), Set 'B’ 2069]
Find the resuitant of twa forces P and Q when the angle between them is o

" [Q.N. 13(a), 2068]

Q sina
(Ans R= \}Pz +Q24+2PQcosq tanB=tan' 53— — Pr Qcosa)

A body of weight 65 N is suspended by two strings of length 5m. and 12 m. attached fo
two points in the same honzontal line whose distance apart is 13 m; find the tension of
the strings. [Q.N. 13{a)(0r) 2068]
(Ans: 60N, 25N)

Two forces acting at an angle of 45° have a resultant equal-to M10 N; if one of the

forces bey/2N find the other force. " [Q.N.5(a), 2068]
(Ans: 2N) - . -

Find the resultant of two forces equal to 3N and 6N respectively such that their
diagonal is perpendicular to the first force. [Q.N. 5(a), 2067]

(Ans: 7\[3N Lrto'the force3N)
If a force P be resolved into-two forces making angles of 45° and 15° with its direction;

show that the latter force of‘\/% P. [Q.N. 13(a), 2067]
State and prove converse of the Triangle of forces. [Q.N. 13 (a (Or)), 2067]
The resultant of two forces P and Q is R. If Q is doubled, the new resultant is
perpendicular to P. Prove that Q = R. [Q.N. 5(a), 2066]

Forces 2, \/5 5, \[5 , 2 Newtons respectively act at one of the angular points of a
regular hexagon towards the five other points. Find the magnitude and direction of the
resultant. ; ' [Q.N. 13(a), 2066]
{Ans: 10N, along the ciagonal which is inclined at 60° with 2N)



Mathematices ... 163

33 -

35.

36.
37.

39.
40.

41.

42,

43.

46.

47.

48.

49,

State and prove the theorem on triangle of forces for three forces acting at a point.

[Q.N. 13(a)Or, 2066]
The sum of two forces is 18 and the resultant whose direction is perpendicular to the
smaller of the two forces is 12, find the magnitude of the forces.

(Ans: 5and 13) : [Q.N.5(b), 2065]

Two forces P & Q acting parallel to the length and base of an inclined plane
respectively, would each of them singly support a weight W on the plane, prove tha :

1 1 -9 [Q.N.13(a), 2065]

P W

State and prove : A — . theorem. [Q.N.13. (a), or), 2065]
Forces equal to 7P, 5P and 8P acting on a particle are in equilibrium. Find the angle
between the latter pair of forces. [Q.N. 5(b), 2064]
(Ans: 120°) '

The resultant of two forces P & Q acﬁng' at an angle o is equal fo
(2m+1) \I P2+ Q2 , When they actat an angle 90° ~ o, the resuitant is

(2m-1) \/P2+ Q2 . Prove that tan ¢t = =S : [Q.N. 13(a), 2064]

State and prove Lami's theoram. [Q.N. 13(a)Or, 2064]

_ At what angle of forces equal to (P + Q) newton and (P ~ Q) newton act so that the

resultant may be \} P2+ Q2 newten ? [Q.N. 5(b), 2063]
a1 [ (PPeQY) ) :

(Ans. Cos { 2(FP- )

Forces of 2, \/5 v \ﬁ and 2 newlons respectively act at one of the angular points of
a regular hexagon towards the five other angular points. Find the magnitude and

direction of the resultant. - : [Q.N. 13(a), 2063]
(Ans.: 5\3 and 60°) '
Find the resuitant of two forces P and G acting at a point. [Q.N. 13(a) Or, 2063]

. Qsil
(Ans.: Magnitude =\/ P*+Q°+2PQcoscrand direction = PiOcosa é;‘;‘;d)

Two forces whose magnitudes are P and P\E act on a particle in directions inclined
at an angle of 135° to each other; find the magnitude and diraction of the resultant.
(Ans.: P Newton, 90° with P) [Q.N. 6(b), 2062]
State and prove converse of triangle of forces. : [Q.N. 13(a), 2062]
If a force P be resolved into two forces making angles of 45° and 15° with its

directions. Show that the latter force is 3@ p. i [Q.N. 5(a), 2061]

The resultant of two forces P & Q is equal to \lé Q and making an angle of 30° with
the direction of P. Show that P is either equal to Q or is double of Q. [Q.N. 13(3), 20611
A uniform plane lamina in the form of a rhombus, one of whose angle is 120°, is
supported by two forces applied at the centre in the directions of the diagonals so that
one side of the rhombus is horizontal; show that if P and Q be the forces and P be the
greater then P2= 3Q2, [Q.N. 13(a)Or, 2062]
At what angle do forces equal to (P+Q) and (P—Q) act so that the resultant may be

\JP2+Q2 2 [Q.N. 5(a), 2060]

R jPz + 02! })
(Ans. Cos { 2P0 _

Find the resultant of n numbér of coplanar forces acting at a point.  [G.N. 13(a), 2060]
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The resultant of two forces P and Q is R. If Q is doubled, the new resultant is

perpendicular to P, prove that R = Q. [Q.N. 13(a)0r, 2060]
The resultant of two forces-P and Q is R. If Q is doubled the new resultant is
perpendicular to P. Prove that Q=R. . . . [Q.N. 5(a), 2059]
State 'Triangle of forces". [Q.N. 5(c), 2059]

A uniform sphere of weight 3N rests in contact with a smooth vertical wall. It is
supported by a string whose length equals the radius of the sphere joining a point on
the surface of the sphere to a point of the wall. Calculate the tension in the string and
the reaction of the wall. [Q.N. 13(b), 2059]

(Ans: T=2\[3Nand R=[3 N)
Two forces equal to 2 P and P respectively act on a particle. If the first be doubled and
the second is increased by 12 N, the direction of the resultant is unaltered. Find the

value of P. [Q.N. 13(b), Or, 2059]

(Ans: P=12N)

At what angle do forces equal to (P + Q) N. and (P - Q) N. act so that the resultant

may be\[P + @22 [Q.N. 5(a), 2058]
e §P2 + Qf} )

(Ans. Cos {2 - Q,}}

State and prove "Triangle of forces". [Q.N. 13(a), 2058]

Two forces P and Q act at a point. Their resultant R is at right angles to P. Show that
; o P

Q?-P?=R%and the angle between the forces is cos 1(— 5) . [Q.N.13(a)Or,2058]

Write the expression for the magnitude and the direction of the resultant of two forces

acting at a given angle. * [Q.N. 5(a), 2057] -
(Ans: R=\|P?+ @’ + 2PQ cosazand O = tan"*-g—iﬂa'—

) P+Qcos
State and prove iLami's Theoremi. [Q.N. 13(a), 2057]

The resultant of two forces P and Qacting at an angle a is (2m+1) \/ P2 + Q% when
they act at an angle (90° - o) the resultant is (2m- 1) ‘\}P2 +Q?. Prove that tan

m-1
— [Q.N. 13(a) Or, 2057]

o=

l

Unit 13: Statics (Continued) |

13.1 Like and unlike parallel forces

1.

Two like parallel forces P and Q act at points 18m apant, if the resultant force is 9N

and acts at a distance 12m from Q, find P. 2[Q.N.12(b), 2072'C"]
(Ans: 6N) '
Find the resultant of two like parallel forces. 6[Q.N.15, 2072'E"]

Find the resultant of two unlike parallel forces. A man carries a bundle at the end of a
stick 75cm long whici is placed on his shoulder. What should be the distance between
his hand and shoulder, in order that the pressure on the shotlder may be three times
the weight of the bundle? '

(Ans: Resultant=P-Q, P > Q, 25 cm) 6 [Q.N. 15(0OR), Set 'C' 2071]
Two unlike parallel forces, the greater of which is 75N, have a resultant 25N. Find the
ratio of the distances of the resultant from the component forces.

[Ans:2:3] ) 2 [Q.N. 12(b), Set 'D' 2071]
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P and Q are like parallel forces If P is moved paraliei to itself through a distance x,
show that the resultant of P and Q moves a distance P XO 6 [Q.N. 15(0r), 2070'C

Find two like parallel forces acting at a distance of 2.5m apart, which are equivalent fo
a given force of 30N. The line of action of one being at a distance of 50cm from the
given force. - 2[Q.N. 12(b), 2070 'D]
(Ans: 24N, 6N)
Two like parallel forces P and Q act at points 18 m apart. If their resultant force be 9N
and acts af a distance 12m from Q, find P. 2 [Q.N. 12(c), Supp. 2069]
[Ans: 3N] ‘
Forces equal to 3, 4, 5, 6 N respectively act along the sides of a square ABCD taken
in order. Find the magnitude, direction and line of action of their resultant.

4 [Q.N. 13(a), Supp. 2069]

(Ans: 2 '\ﬁ N, 45° with force 5N, through E such that DE = ZZE, a = side of

square.)
Find the resultant of two unlike parallel forces. [Q.N. 14(OR), Supp. 2069]
Find the resultant of two like parallel forces. [Q.N.. 15(0R), Set 'A’ 2069]

Replace a force of magnitude 48 kgwt by two unlike parallel forces. one at a distance

- of 2m and other at 8m from the given force. 7 [Q.N. 12(b), Set 'B' 2069]

(Ans: 64 kg wt, 16 kg wt.)

A straight uniform rod is 3m long. When a load of 10N is placed at one end it balances
about a point 25 cms from that end. Find the weight of the rod. .
(Ans: 2N) [Q.N. 12(b), 2069]
Find two unlike parallel forces acting at a distance of 12 em which are equivalent to a
force of 20N, the greater of the two forces being at a distance of 6cm from the given
force. [Q.N. 6(a), 2068]
(Ans: 10N, 30N) '
Find the resultant of two parallel forces of 15 kg wi. and 10 kg wt. acting at a distance
20 cm apart in the same direction. [Q.N. 6(a), 2067]
(Ans: 25 kg wi. at dist. of 8 km from 15 kg wt.)

Define parallel forces. Deduce the resultant of two like parallel forces. [Q.N.14(a),2067]
A siraight weightless rod, 48 cms in length, rests in a horizontal position between two

. pegs placed at a distance of 6 cm apart, one peg being at one end of the rod, and a

weight of 2 kg is suspended from the other end. Find the pressures on the pegs.

(Ans: 14 kg wi; 16 kg wi) [Q.N. 6(b), 2066]
A uniform bar 4m. long and weighing 3N passes over a prop and is supported in a
horizontal position by a force of 1N acting vertically upwards at the other end. Find the
distance of the prop from the centre of the bar. [Q.N.6(b), 2065]
(Ans: 1m)

A straight uniform rod is 3 m long. When a load of 5N is placed at one end, it balances
about a point 25 cm from that end. Find the weight of the rod.

(Ans: 1N) _ [Q.N. 6(b), 2064]
Find the two unlike parallel forces acting at a distance of 12 cm which are equivalent
o a force of 20 N, the greater of the two forces being at a distance of 6 cm from the

given force. [Q.N. 6(h), 2063]
(Ans.: 10 N and 30 N)
Find the resultant of like parallel forces. [Q.N. 13(a)Or, 2061]

A straight uniform rod is 3m long. When a load of 5N is placed at one end it balances
about a point 25 cm from that end. Find the weight of the rod.
(Ans: 1N) [Q.N. 6(a), 2061]
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Forces equal to 3, 5, 3 and 5 newtons respectively act along the sides of a square
taken in order, find their resultant. [Q.N. 6(b), 2061]
(Ans: Couple of moment 8a Nm, where a is side of the square)

- Find two like parallel forces, acting at a distance of 2.5m apart, which are equivalent to

a given force of 30N, the line of action of one being at a distance of 50 cm from the
given force. ' [Q.N. 6(a), 2060]
(Ans: 24N and-6N)

Find the resultant of two like parallel forces acting on a rigid body.  [Q.N. 13(a), 2059]
A straight uniform red is 3m long, when a load of 5 N is placed at one end it balances
about a point 25 cm from that end. Find the weight of the road.

(Ans: 1N) [Q.N. 6(b), 2058]

‘Replace a force of'magnitude 50 kg wt by two like parallel forces one at a distance of 2

m and other at 8 m from the given force. [Q.N. 6(b), 2057]
(Ans: P =40 kg wt and Q = 10 kg wi)

13.2 Moment of a Force

=y

10.

Define moment. State and prove Varignon's theorem. [Q.N.14(0r), 2072'C']
Three forces P, 2P and 3P act along the sides AB, BC and CA of an equilateral
triangle of side a, find the magnitude, direction and line of action of the resultant. °

; 6[Q.N.14, 2072'C']
(Ans: P\/:_S, Perpendicular to BC, passes through a distance%from C)
A uniform beam AB is 16m long and weighs 50 kg weights of 20kg and 50 kg are
suspended from A and B respectively. At what point must the beam be supported so
that it may rest horizontally. 2[Q.N.12(b), 2072'D]
(Ans: At a distance of 10 m from A)
Define coplanar forces. Forces equal fo P, 2P, 3P and 4P act along the sides of a
square ABCD taken in order; find the magnitude, direction and the line of action of the
resultant. ; B[QIN.14,2072'D]

(Ans: 2\[§P. Parallel to AC cuts CD produced at a distance of %ﬁ where 'a’ is side of

ABCD)

ABCD is a square; along AB, CB, AD and DC equal forces P act; show that the magnitude of their
resuliant i equal to double of any components and acts along DC. [Q.N.15(0r), 2072'E"]
Three forces p, 2p and 3p act along the sides AB, BC and CA of an equilateral triangle-
ABC. Find the magnitude, direction and line of action of the resultant. :

a
(Ans: P\[?" , line of action passes through D at a distance 5 from C, where a is

the length of side of triangle) 6[Q.N. 15, Set 'C' 2071]
Define moment of a force about a point,. Prove that the algebraic sum of the moments
of two intersecting forces about any point in their plane is equal fo the moment of their
resultant about the same point. 6 [Q.N. 15, Set 'D' 2071]
Define moment of a force about a point. Prove that the algebraic sum of the moments
of two intersecting forces about any point in their plane is equal to the moment of their
resultant about the same point. 6 [Q.N. 15,2070 'C']
Define moment of a force about a point. Prove that the algebraic sum of the moments
of two like parallel forces about any point in their plane is equal to the moment of their
resultant about the same point. 6 [Q.N. 15, 2070 'D']
ABCD is a square, along AB, CB, AD and DC equal forces P act. Show that the
magnitude of their resultant is equal to double of any components and acts along DC. 6

. [Q.N. 14, Supp. 2069]
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ABC is an isosceles tringle whose angle A 'is 120 | and forces of magnitudes, 1, 1

and-\[ﬁ N act along AB, AC and BC; show that the resultant bisects BC and is parallel
to one of the other side of the triangle. 6 [Q.N. 15, Set 'A’ 2069]
Forces equal to 3p, 4p and 5p act along the sides AB, BC and CA of an equilateral
triangle ABC, find the magnitude, direction and the line of action of the resultant.

[Q.N. 15, Set 'B' 2069]

(Ans: P\[._? L"to BC resultant passes through D such that CD = %BC)

A light rod of length 72cm. has equal weights attached o it, one at 18cm. from one
end and the other at 30cm. from the other end: if it be supported by two vertical strings
attached to its ends and if the strings cannot support a tension greater than the weight
of 50 kg, what is the greatest magnitude of the equal weight ? [Q.N. 14(a), 2068]

6
(A ns: 42 7 kg)

Three forces P, 2P and 3P act along the sides AB, BC and CA of an equilateral
triangle ABC of side a. Find the magnitude, direction and line of action of the

resultam.(Ans.- P\[3, 90° to BC and 3 from c) [Q.N. 14(a), 2066]

Forces equal to 3P, 4P, 5P act along the sides AB, BC and CA of an equilateral
triangle ABC, find the magnitude, direction and line of action of the resultant.
[Q.N.14(a), 2065]

(Ans: p\fé 90°, passes through at a distance of% BC from c)

A light rod of length 72 cms has equal weights attached to it, one at 18 cms from one
end and the other at 30 cms from the other end. If it is supported by two vertical strings
attached to its ends and if the string can not support a tension greater than the.weight
of 50 kg, what is the greatest magnitude of the equal weights ? [Q.N. 14(a), 2064]

. (Ans: 42?14'57) )

Prove that the algebraic sum of the moments of any two like parallel forces about a
point in their plane is equal to the moment of their resultant force about the same
point, ' . [Q.N. 14(a), 2063]

- Define moment of a force about a point. Give the geometrical meaning of the moment

of a force about a point. [Q.N. 5(a), 2062]
The wire passing round a telegraph pole is horizontal and the two portion attached to
the pole are inclined at an angle 60° to one another. The pole is supported by a wire
attached to the middle point of the pole and inclined at 60° to the horizon; show that

the tension of this wire is 4\15 times that of the telegraph wire. [Q.N. 14(a), 2062]

ABCD is a square along AB, CB, AD and DC equal forces, P act. Show that the
magnitude of their resultant is equal to double of any component and acts along DC.
. [Q.N. 14{a), 2061]
Prove that the algebric sum of moments of two intersecting forces about any point in
their plane is equal to the moment of their resultant about the same point.
) [Q.N.14(a), 2060]
A uniform bar 4 m long and weighing 3 N passes over a prop and is supported in
horizontal position by a force of 1 N vertically upwards at the other end. Find the

- distance of the prop from the centre of the bar,

(Ans: 1m) [Q.N. 6(b), 2058]
Prove that the algebraic sum of moments of two like parallel forces, about any paint in their
plane is equal to the moment of their resultant about the same point. [Q.N.14(a),2058)
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24, Define a couple and the moment of & couple. Express the moment of a couple
mathematically. [Q.N. 6(a), 2057]
(Ans; Magnitude of one of the forces x arm of the couple)

25. Prove that the algebraic sum of the moments of any two forces, meeting at a point,
about any point in their plane is equal to the moment of their resultant about the same
point. ' [Q.N. 14(a), 2057] -

13.3 Couple

1. Define arm of a couple and the moment of a couple. o [Q.N. 6(b), 2060]

2. Define a couple. What do you mean by arm of a couple ? ~ [Q.N.6(a), 2058]

Unit 14: Dynamics |

14.1 Motion with Uniform Acceleration

1.

If a, b, ¢ be the spaces described by a particle during the p®, g*, r' seconds of its
motion respectively, prove that : a(q—r) + b(r—p) + c(p-q) =0.

6[Q.N. 14, Set 'C' 2071]
A railway train goes from one station to another moving during the first part of the
journey with uniform acceleration a; when steam is shut off and the brakes are applied,
it moves with retardation a'. If S be the distance between the stations, show that the

. :
2—5%5"%1 . 6 [Q.N. 14, 2070 'C]
If a, b, ¢ be the spaces described by a particle during the p®, g™, i seconds of its
motion respectively, prove that: :
alg-rn+b(r-p)+elp-q)=0 - 4 [Q.N. 13(b), 2070 'D']
If a, b, ¢ be the spaces described by a particle during the p*, q ®and ri" second of its
motion respectively, prove that:

time, the train takes is

a(g-r)+b(r-p)+c(p-q) =0 - [Q.N. 13(b), 2068]
A bullet fired into a target loses half its velocity after penetrating 6 cms. How much
further will it penetrate 7 [Q.N. 5(b), 2067]
(Ans: 2em)
Prove that for a particle moving with uniform acceleration a in a straight line

s s '

1
a=" (. p o where s is the space described in t seconds and s' during the next t!

seconds. [Q.N.13(b), 2065]
If a, b, ¢, are the spaces described by the particles during the pth, gth, rth seconds of
its motion respectively, prove that :

alg-1)+b{r-p)+clp-q)=0 : [Q.N. 13(b), 2064]
A train moving with a velocity of 360 km/hr has the uniform acceleration 40 m/s?.
Obtain the distance covered by the train in 15 minute. [Q.N. 5(a), 2063]

(Ans.: 18.3 km) .

A railway train goes from one station to another moving during the first part of the
journey with uniform acceleration £, when steam is shut off and the brakes are applied,
it moves with retardation .. If 'a' be the distance between the stations, show that the
time the train fakes is :

(1) ‘
& ﬁt r [Q.N. 13(b), 2062]
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10.

1t

12.

A bedy moves for 3 seconds with a constant acceleration during which it describes
24.30 metres, the acceleration then ceases and during the next
3 seconds, it describes 21.60 metres. Find the initial velocity and the

acceleration.(Ans: 9 m/s and -0.6 m/s? ) [Q.N. 13(b), 2060]
Prove that for a particle moving with uniform acceleration f in a straight line
ss
Ar T

t==377  Where s s the space described in t secs. and s' during the next t' secs.
[Q.N. 14(a), 2059]

If &, b, c be the space described by a particle during the pth f qlh and seconds of
its motion respectively,prove that a(q —r) + b(r-p) +c(p-q)=0. [Q.N. 13 (b), 2057]

14.2 Motion Under Gravity

1.

10.

11.

A ball is thrown vertically upwards at a rate of 40ms-2. Find the time taken to attain the
maximum height. (g = 10ms-2) 2[Q.N.12(c), 2072'C"]
(Ans: 4 sec) )

A body is projected vertically upward with velocity u and t seconds afterwards another
body is projected similarly with the same velocity. Show that they meet a height

2 _ o2f2 ™
4u—899i from the point of projection after G—%} secs form the instant of projection

of the second body. 6[Q.N.14, 2072'E"]
A ball is thrown vertically upwards with a velocity of 30ms. Find the time taken by the
ball to reach the ground again. (g = 10m/s2).

[Ans: 6 sec] 2[Q.N. 12(c), Set 'D"2071]
A ball is projected vertically upwards with a velocity of 40m/s. Find its velocity and
position at the end of 3s. (g = 10m/s?) 2 [Q.N. 12(c), 2070 'D']

(Ans: 10 m/s, 75 m) :

If a ball is thrown vertically upwards at a rate of 20ms-', find the time taken to attain
the maximum height. (g = 10 ms-2) 2 [Q.N. 12(b), Supp. 2069]
[Ans: 2 sec]

A body is projected vertically upwards from the foot of the tower with a velocity just
sufficient to carry it to 78.4m. Find the velocity of the stone with which it is projected.
(g=9.8m/s?) [Q.N. 12(c), Set 'A’ 2069]
(Ans: 39.2 m/sec) )

A ball thrown up vertically return to the thrower after 6 secs. Find the velocity with
which it was thrown up. : [Q.N. 12(c), Set 'B' 2069]

. (Ans: 30 m/sec)

A stone is projected vertically upwards from the foot of the tower with a velocify just sufficient to

- carry itto 78.4cm. Find the velocity of the stone with which it is projected. (g = 9.8mps?)

(Ans: 39.2 m/sec) . [Q.N. 6(b), 2068]

* A stone is dropped from the top of tower 200 m high and at the same time another is

projected vertically upwards from the ground with a veiocity of 50 mis *. Find where
and when the will meet (g = 9.8 ms2) [Q.N. 13(b), 2067]
(Ans: at 121.6 m from ground, 4 secs.)

A stone is dropped form a balloon at a height 116.4 m above the ground and it
reaches the ground in 6 secs. Find the velocity with which the balloon was rising.

(Ans: 0.109 m/sec) [Q.N. 5(b), 2066]
A ball thrown up Vertically returns to the thrower after 6 seconds. Find the velocity with
which it was thrown up: (g = 10 m/s?) [Q.N. 5(a), 2064]

(Ans: 30 m/sec)
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12.

13.

14. 7~

15.

16.

A stone is dropped from the top of a tower 200 m. high and at the same time another is
projected vertically upwards from the ground with a velocity of 50 m/s. Find where and
when the two will meet ? (g = 9.8 m/s?). [Q.N. 13(b), 2063]
(Ans.: Two stones meet at a height of 121.6 m from the ground after 4 sec.)

A stone is projected vertically upwards from the foot of the tower with a velocity just
sufficient to carry it to 78.4 m. Find the velocity of the stone with which it is projected.
(g =9.8m/s?) [Q.N. 5(b), 2062]
(Ans.: 39.2 m/sec)

A body falls from rest from the top of a tower and during the last second it falls ';—g th
of the whole height. Find the height of the tower. (g = 10m/sec?)

(Ans: 31.5m) * [Q.N. 13 (h), 2061]
A body is projected vertically with a velocity of 9.8 ms’!, how long it takes.to return to
the point of projection ? (g = 9.8 ms2) ) [Q.N. 5(b), 2058]
(Ans: 2secs)

i th
A body falls from rest from the top of a tower and during the last second it falls 36'5- of

the whole height. Find the height of the tower (g = 10ms=2).
(Ans: 31.5m) [Q.N. 13(b), 2058]

14.3 Moticn Down a Smooth Inclined Plane

1.

A particle slides down a smooth inclined plane 10m long and acquires a velocity
1002 ms~. Find the inclination of the plane. (g = 10ms2) 2[Q.N.12(c), 2072'D]
(Ans: 90°)

A ball is projected up a smooth plan with velocity 25m/s. If the inclination of the plane
to the horizon be 30°, find the velocity of the ball when it travels a distance of 22.5m.
(g = 10m/s?) 2[Q.N.12(b), 2072'E]
{Ans: 20 m/sec)

A ball is thrown up an inclined place with a velocity of 14.7 m/s. Where will the velocity
of the ball be 4.9m/s? Assume that the inclination of the plane to the horizon is 30°.
(g =9.8m/s212) 2 [Q.N. 12(c}), Set 'C' 2071]
(Ans: t=1 sec)

A ball is projected up a smooth inclined plane with velocity 25m/s. If the inclination of
the plane to the horizon be 30°, find the velocity of the ball when it travels a distance of
22.5m. [g = 10m/s?) 2 [Q.N. 12(c), 2070 'C']
[Ans: 20 m/s]

A particle slides down from rest from the top of a smooth plane of height 1962 cms
and inclination 30° with the horizon. Divide the plane into three parts so that a particle
at the top of the plane may describe each part in equal times.

(g =981.cm/sec?). [Q.N. 13(b), 2066]
(Ans: 436 cm, 1308 cm, 22180 cm)

A particle slides down an inclined plane 20m. long and acquires a velocity of 10\@
m/sec. Find the inclination of the plane. (g = 10m/sec?). [Q.N.5(a), 2065]
(Ans: 30°)

A particle slides down an inclined plane 30 m. long and acquires a velocity of

\J300\3 ms . Find the inclination of the plane. (g = 10ms).  [Q.N. 5(b), 2059]
(Ans: 60°)
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Unit 15: Dynamics (Continued)

15.1 Newton's Laws of Motion

1.

10.

11.
12.

13.

14.
15.
16.

17.

State laws of motion. A body of mass 50kg falling from a certain height is brought to
rest after striking the ground with a speed of 5ms-'. If the resistance force of ground is
500N, find the duration of the contact. ’

. (Ans: 0.5 sec) 4[Q.N.13(b), 2072'C']

State laws of motion. Using Network's Law to define an absolute unit of force.
4[Q.N.13(b), 2072'D']
State Newlon's laws of motion. Prove that Newton's second law provides the
measurement of the force. 4[Q.N.13(b), 2072'E']
A body of mass 50kg is falling from a certain height is brought to rest after striking the ground with
a speed of 5m/s. If the resistance force of the ground is 500N, find the duration of contact. (Ans:

- t=0.5 sec)) 2[Q.N. 12{b), Set 'C' 2071]

A gun of mass 400kg fires a shot of mass 3kg, with a velocity of 200m/s, find the
constant force which acting on the gun would stop it after a recoil of 2,5 meters.

[Ans: 180 N] : : 4[Q.N. 13(b), Set ‘D' 2071]
A cart is pushed on a frictionless smooth plane with an average force of 20N for 5
seconds. If the cart with mass 50kg is at rest in the beginning, find the velocity

acquired by the cart. 2 [Q.N. 12(b), 2070 'C']

[Ans: 2m/s]

A gun of mass 400kg fires a shot of mass 3kg with a velocity of 200m/sec, find the
constant force which acting on the Gun would stop it after recoil of 2.5 m.

[Ans: 1600 N] [Q.N. 13(b) (OR), Supp. 2069]
A mass of 5kg falls 300 cm from rest and is then brought to rest by penetrating 30 cm
into some sand, find the average thrust of the sand.

(Ans: 539 N upward ) [Q.N. 13(b), Set 'A’ 2069]
State Newton's, laws of motion. Show that Newion's second iaw gives the
measurement of a forces. ; [Q.N. 13(b), Set 'B' 2069]
A constant force of 10N acting on an object reduces its velocity from 15m/s to 5m/s in
2 seconds. Find the mass of the object. . [Q.N. 5(b), 2068]
[Ans: 2 kg)

State Newton's second law of motion hence define a force. [Q.N. 6(b), 2067]

A body of mass 1 kg is falling under gravity at the rate of 28 ms-. What uniform force

- will stop it in 0.1 second? (g =9.8 ms2) .

(Ans: 290N) - [Q.N. 6(a), 2066]
The pull of the earth on a body is 49N. If the acceleration due fo gravity is
g = 9.8 m/sec?, Find the mass of the body. [Q.N.6(a), 2065]
(Ans: 5 kg)

Show that Newton's second law of motion gives the measurement of a force.

[G.N. 6(a), 2064]

State Newton's laws of motion. Show that Newton's second law of motion gives the
measurement of a force. [Q.N. 14(b)Or, 2063]
A constant force of 10N acting on an object reduces its velocity from 15ms-1 fo 5ms-!
in 2 seconds. Find the mass of the object. [Q.N. 6(a), 2062]
(Ans.: 2 kg)

A body of mass 1 kg is falling under gravity at the rate of 28 ms~'. What is the uniform
force that will stop it in (i) 0.1 sec (i) 20 cm (g = 10 ms-2).

Instead of falling under gravity if the body is moving at the rate of 28 ms-! along a
horizontal line, what will be the force required in above two cases ?

(Ans: (i) 290 N (ii) 80 N and (i) 280 N (ii) 70 N) : [Q.N. 14(b), 2059]
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15.2 Projectiles

1.

10.

1.

12
13.

14.

If R be the horizontal range of a projectile and h its greatest height, prove that its initial

2 .
velocity is ~\ / 2g(h + 1H_6h) 6[Q.N.15, 2072'C]

Describe motion of a projectile. A stone is thrown horizontally.with velocity /2gh from
the top of a tower of height h. Find where it will strike the level ground through the foot
of the tower and also find the striking velocity. [Q.N.15(0Or), 2072'D]

(Ans: At a distance of 2h from the foot of tower, 2@)

With what velocity must a body be projected at an angle of 45° from the top of a tower
85m high, if it is to reach a point on the ground 180m from the base of the tower.
(Ans: 25.71 m/sec) [Q.N.13(b)(Or), 2072'E"]

A stone is thrown horizontally with velocity @1 from the top of a tower of height h.
Find where it will strike the level ground through the foot of the tower. What will be its
striking velocity?

(Ans: 2\[gh) 4[Q.N. 13(b), Set 'C' 2071]
A cannon ball has the same range R on a horizontal plane for two different angles of
projection. If H and H' are the greatest heights in two paths for which this is possible,
prove that : Re=16HH. [Q.N. 14(OR), Set 'D' 2071]
Find the velocity and the direction of projection of a shot which passes in a horizontal
direction just over the top of a wall which is 250 m off and 125 m high. (g = 9.8m/s?) 4
[Ans: 70cm/s, 45° with horizon.] [Q.N. 13(b), 2070 'C']
A projectile thrown from a point in a horizontal plane comes back to the plane in 4 sec.
at a distance of 60m in front of the point of projection. Find the velocity of projection.
(g=10m/s?) i B [Q.N. 14,2070 'D']
(Ans: 25 m/s) ‘

If R be the horizontal range of a projectile and h its greatest height, prove that its initial

12
velocity is *\ / 2g(h + 1%) . ' 6 [Q.N. 15, Supp. 2069]

The horizontal and the vertical components of the initial velocity of a projectile are U
and V. If R be the range and H, the greatest height attained, prove that:

2
(@) % =% () (%) =§gﬂ [Q.N. 14, Set 'A' 2069]
If R be the horizontal range of a projectile and h is greatest height, prove that its initial

{ 2
velocity is 2g(h+1%} . [Q.N. 14, Set 'B' 2069] .

The horizontal and vertical components of the initial velocity of a projectile are U and
V respectively. If R be the range and the H the greatest height attained, prove that:
4H V ‘ ;

R U + [Q.N. 14(b), 2Q68]
Find the velocity and direction of projection of a shot which passes in a horizontal -
direction just over the top of a wall which is 250 m off and 125 m high.
(g =9.8 ms2) (Ans: 70 m/sec, 45°) [Q.N. 14(b), 2067]
Find the velocity and direction of projection of a shot which passes in a horizontal
direction just over the top of a wall 250 m off and 125 m high (g = 9.8 ms2).

(Ans: 70 cm/sec, 45°) [Q.N. 14(b), 2066]

. If R be the horizontal range and T the time of flight of a projectile, show that

T2
tan o =gﬁ , where o is the angle of projection. [Q.N.14(b), 2065]
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15.

16.

17.

18.

19.

20.

21.

22;

A stone is thrown horizontally with velocity 4/2gh from the top of a tower of height h.
Find where it will strike the level ground through the foot of the tower. What will be its
striking velocity ? [Q.N. 14(b), 2064]

(Ans: 2n, 2\[gh)

A projectile thrown from a point in a horizontal plane comeé back fo the plane in 4 sec.
at a distance of 60 m. in front of the point of projection : Find the velocity of projection.
(g=10m/s?) | [Q.N. 14(b), 2063]
(Ans.: 25 m/sec.)

If R be the horizontal range and T be the time of flight of a prolec:ﬂe show that

tan a-gz% where « is the angle of projection. [Q.N. 14(b)Or, 2062]
If R be the horizontal range of a projectile and h its greatest height. Prove that its initial

2 :
velocity is ™\ [ 29 (h + %ﬁ) ' [Q.N. 14(b), 2061]
If uand o be the velocity and angle of projécfion of a projectile, then find the time of
flight. [Q.N. 6(a), 2059]
( . Zusma ‘

A particle i |s projected with & velocity u. If the greatest height attained by the particle be
H, prove that the range R on the horizontal plane through the point of projection is

2
R=4\ / H(2 H) ' [Q.N. 14(b), Or, 2059]

g
If R be the horizontal range and T, the 1rme of flight of a projectile, show that
2
tanct = %Tﬁ , where o is the angle of projection. [Q.N. 14(b), 2058]

If R be the horizontal range of a projectile and h is greatest height, prove that its initial

2 .
velocity is 2g(h + %h) [Q.N. 14(b), 2057]

15.3 Work, Energy and Power

1

State the principle of conservation of energy. Also prove that the sum of the kinetic and potential
energies of a moving body remains constant throughout the motion.
[Q.N.13(b){Or), 2072'C")

-Define energy. State principle of conservation of energy. Also prove that the sum of

the kinetic and potential energy of a moving body remains constant throughout the

motion. 6[Q.N.15,2072'D']
Calculate the power of a pump which can lift 300 kg of water through a vertical height
of dmin 10 sec. (g = 10m/s?) . 2[Q.N.12(c), 2072'E")
(Ans: 1200 W)

Find the H.P. of an engine which can travel at the rate of 144km/hr up an incline of 1 in
200, the mass of the engine and load being 15 metric tons and the resistance due to
friction etc. being 15kg weight per metric ton. (g = 10m/sec?)

(Ans: 160.86 HP) [Q.N. 13(b (Or)), Set 'C' 2071]
Define potential energy and kinetic energy of a body. Prove that the K.E. and P.E. of a
freely falling body at any instant is constant. 6[Q.N. 14, Set 'D' 2071]

A bullet passes through two planks in succession whose initial velocity is 1200m/s and
loses a velocity of 200m/s in penetrating each plank. Find the ratio of the thickness of
the planks, Assuming that they offer the same average resistance.

[Ans: 11:9] ~ [Q.N. 13(a)(OR), 2070 'C']



174 ... Class X1I (Education) : Chapter-wise Question Collection with Syllabus

7.

10.

11.

12.

13.

14,
15.

16.

17.

18.

19.

20.

21.

A bullet of mass 20g is fired horizontally into a suspended stationary wooden block of
mass 380 g with a velocity of 200m/s. What is the common velocity of the bullet and
the block if the bullet is embedded into the block? Find the loss of K.E. by the impact.
(g=10m/s?) . [Q.N. 14(Or), 2070 'D"
(Ans: 10 m/s, 380 J)

A shot of mass m is projected from a gun of mass M by an explosion which generates

a kinetic energy E. Show that the gun recoils with a velocity -\ /W%T}EF) . 4
[Q.N. 13(b), Supp. 2069]

. Define work done by a force Prove that the change in kinetic energy of a body is

equal to the work done by the force. \ [Q.N. 13(c}, Set 'A’ 2069]
A car of mass 2000 kg moves up an inclined plane at an angle 30 | to the horizon at
a constant speed of 20m/s. If the frictional force is 2000N, calculate the power

developed by the engine (g = 10m/s?) [Q.N. 14(Or), Set 'B' 2069]
(Ans: 240 kW)

If a force be applied on the bedy, prove that the change in kinetic energy of a body is
equal to the workdone by the force. [Q.N. 14(b) (Or), 2068]

A bullet of mass 200 gm is fired into a target with a velocity of 500 ms™1. If the man of
the target is 4.8 kg and in free to move, find the loss of kinetic energy by the impact.
(Ans: 24000 Joules) [Q.N. 14(b( (Or)), 2067]

1
A bullet loses 55 th of its velocity in passing through a plank. Find how many such
uniform planks it would pass through before coming to rest assumning the retardation

to be uniform. [Q.N. 14{b)Or, 2066]
(Ans: 11 approx.)

State and Prove the Principle of Conservation of Energy. [Q.N.14(b)or, 2065]
If a force acts on a body, prove that the change in kinetic energy of a body is equal to
the work done by the force. [Q.N. 14(b)Or, 2064]

A pump having a power of 294 w pumps water at the rate of 90 liters per minute. Find
the height to which the water is raised. (g = 9.8 m/s, 1 litre of water = 1 kg)

(Ans.: 20 m) [Q.N. 6(a), 2083]
An engine pumps 746 liters of water per minute from a well through an average height
of 60m. Find the horse power of the engine if 50% of the power is wasted.

(1 liter of water = 1 kg., g = 10 m/s?) [Q.N. 14(b), 2062]
(Ans.: 20 H.P,) !

A car of mass 1000 kg. moves up an inciine of 30° at a constant speed of 20 m/sec. If
the frictional force is 2000N, calculate the power developed by the engine.

(g = 10m/sec?) [G.N. 5(b), 2061]
(Ans: 140kw)

State the principle of conservation of energy. lllustrate it with the consideration of a
body sliding down a smooth inclined plane. - [Q.N. 14(b) Or, 2061]
A car covers a distance of 50m in 5 secs against a frictional force. If the power of the_
engine is 4000 watts, find the frictional force. [Q.N. 5(b), 2060]
(Ans: 400N)

From a point on the ground at a distance X' from the foot of a vertical wall, a ball is
thrown at an angie of 45° which just clears the top of the wall and afterwards strikes
X
X4y
[Q.N. 14(b), 2080]

the ground at a distance 'y’ on the other side. Prove that the helght of the wall is
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22, A shot whose mass is 40kg is discharged from a 700kg gun with a velocity of 140ms™
. Find the constant force which acts on the gun would stop it after a recoil of 6.4m.
(Ans: 3500 N) ~ [Q.N. 14(b)Or, 2060]
23. A car is moving at 36 kmh~. What velocity will double its kinetic energy?
(Ans: 102 ms™") , [Q.N. B(c), 2059]
24. "The change is kinetic energy of a body is equal to the work done by the acting force".
_ Prove this statement. [G.N. 14(b)Or, 2058]
25. Calculate the power of a pump which can lift 300 kgs of water through a vertical height
of 4min 10 secs. [g = 10m 572 [Q.N. 5(b), 2057]
(Ans: 1200 watts) '
26. Define work, power and energy. Prove that the sum of the kinetic and potential
energies of a freely falling body remains constant throughout the motion.
. [Q.N. 14(b)Or, 2057]
Group 'C'
Unit 16: Linear Programming
1. Shade the feasible region for the constraints x + 2y <7, x,y=0. [Q.N.16(a), 2072'C"]
2 Solve by Simplex method, the LP problem to maximize z = 7x-+ 5y subject to
X+2y<6,4x+3y<12,xy,20. 6[Q.N.18, 2072'C]
(Ans: Max Z = 21 at (3, 0)
3. Draw the graph of the inequality : 3x-3<5x-y. - 2 [Q.N.16(a), 2072'D"]
4, Using Simplex method, find the optimal solution of z = 7x1 + 5x2 subject to
X1+ 2% <6, 4% + 3x2 < 121, X2 =0, 6[Q.N.18, 2072'D"]
(Ans: Max. value of 21 at (3, 0)) :
5. Determine the feasible region bounded by the following system of inequalities:
X+Y<6,2x+y=8,y=0. 2 [Q.N.16(a), 2072'E"]
6. Using Simplex method,
Maximize F = 5x — 3y, subject to
3X+2y<6,-X+3y>-4,%y20 6[Q.N.18, 2072'E"]
(Ans: Max F = 10 at (2, 0))
7. Determine the feasible region of the following system of inequalities:
2X+y <8, x+2y <10, x,y =0. 2 [Q.N. 16(a), Set 'C' 2071]
8. Using simplex method, = 6 [Q.N. 18, Set 'C' 2071]
maximize f = 15x{ + 10xg Subjectto  2x{+x2 <10
X{+3x0 = 10
: X1, x2 = 0.
[Ans: Max. f =80 at x; =4 and x,= 2]
9. Determine graphically the feasible region determined by the following inequalities:
+dy =24, x=2 x=1. 2[Q.N. 16(a), Set 'D' 2071]
10. Using simplex method, 6 [Q.N. 18, Set 'D' 2071]
maximize U = 25x + 45y  Subject to
Xx+3v <21
2x+3y < 24
Xy =0
[Ans: Max U = 345, When x =3, y = 6]
1. Draw the graph of the following inequalities: 2[Q.N. 16(a), 2070 'C"]

+dy <24, 0 < y<4, 0<x<7.
Shade the feasible region.
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12.
13.

14.

15.

16.

17.

18.

Using simplex method, Max. z = 5xq + 7x2 6 [Q.N. 18,2070 'C']
Draw the graph of the following inequalities: 2 [Q.N. 16(a), 2070 'D]
X+y <6, 2x+y<8, y=<0.
Shade the feasible region.
Using simplex method,
Max. P = 50x1 + 80xp 6 [Q.N. 18,2070 'D]
Subjectto  x{+2xp < 32, 3x{+ 4x2 < 84,x1,x0 = 0. '
(Ans: Max P = 1480 at (20, 6)
Shade the feasible region of the constraints. 2[Q.N. 16(a), Supp. 2069]
2x+y <40, x+2y <50, x=0,y=0 .
Use Simplex method to maximize Z = 7x; + 5Xp subjectto
X{+2% < 6,4% +3 < 12,% = 0, % = 0.
[Ans: maxz= 21 at (3, 0)] 6 [Q.N. 18, Supp. 2069]
Using simplex method, [Q.N. 18, Set 'A’ 2069]
maximize Z = 7x{ + 5o
Subject to

X{+2X20 <6

dx1 +3xo0 < 12

X1, %2 =0
(Ans: 21 when x;=3,x,=0))
Using simplex method, Maximize Z = 7x{ + 5xg 6 [Q.N. 18, Set 'B' 2069]
Subject to:

Xt+2x2 <6, 4x1+3x2 < 6, X{,X0=0
(Ans: Maxz = 10.5, at x; = 4.5, x,=0))
Shade the feasible region determined by the following inequalities:
X+2y <12, x+y <5, xy=0 [Q.N. 16(a), Set 'A’ 2069]
Shade the feasible region determined by the inequalities: - [Q.N. 16(a), Set 'B’ 2069]
Xx+2y <10, x+y <6, x,y=0.

Unit 17: Computational Method I

Convert the decimal number 3159 into hexadecimal form, 2[Q.N.16(b), 2072'C"]
(Ans: C571g)
Apply the method of bisection to find the root of tha equation xX*-2x~5=0in (2, 3)

correct o three places of decimal. - B[Q.N.19, 2072'C']
(Ans: 2.094)
Convert hexadecimal number 10Ass into binary form. 2[Q.N.16(b), 2072'D’]

(Ans: 0111000010102)
Using the bisection method find the root of the equation X2 + x — 4 = 0/in (1, 2) correct

to two place of decimals. 4[Q.N.17(b), 2072'D]
(Ans: 1.56) _

Convert the decimal numeral 1503 into hexadecimal form.

(Ans: 5D Fig) 2[Q.N.16(b), 2072'E"]
Using bisection method, find the root of the equation: ’ B[Q.N.19, 2072'E]

23-5x+2=0,x € (1, 2) with error less than 10-2,

(Ans: 1.31641)

Find a root of the equation 2x2-3x-1=0,x€ (1,2) usmg Newton Raphson method
with error less than 104, [Q.N.19(0r), 2072'E]
(Ans: 1.780776406)
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10.

11.

13.

14.

15.

16.

17.

18,

19,

20.

21.

23.

24,

Convert tﬁe decimal number 25é710 to octal form.

(Ans: 50073) 2 [Q.N. 16(b), Set 'C' 2071]
Find a root of an equation x3 + x—4 = 0 in the interval [1, 4] within an accuracy of 10-". ‘
[Ans: 1.375] [Q.N.19, Set 'C' 2071]

Find a root of the equation x® = x — 4 = 0 between 1 and 2 to three places of decimal
by Newton-Raphson method.

[Ans: 1.796] [Q.N. 19(OR), Set 'C' 2071]
Convert the hexadecimal number AB51g to the decimal number.

[Ans: 27414] 2 [Q.N. 16(b), Set 'D' 2071]
Using the bisection method, find a root of the equation: '

f(x) = 2x3 = 5x + 2 = 0, between 1 and 2 with error less than 10-2.

[Ans: 1.31641] . 68[Q. N. 19, Set 'D' 2071]
Derive the formula for Newton-Raphson method. Using Newton Raphson method, find
a positive root of x? + 3x — 5 = 0 lying between 1 and 2 correct to three places of

decimals. ' [Q.N. 19(OR), Set 'D' 2071]
[Ans: 1.154]

Using Newton-Raphson methad, find the positive root of :
¥*-18=0in(2,3) [Q.N. 19(OR), 2070 'D']
(Ans: 2.62)

Convert the decimal number 3058 to-hexadecimal form. 2 [Q.N. 16(b), 2070 'D]

(Ans: BF215}

Applying the method of successive bisection, find the root of the equation
X3 = 4x + 1 =0lying between 1, and 2 correct to 2 places of decimals.

{Ans: 1.86) : 6 [Q.N. 19, 2070 'D']
Solve.2x2 — 3x — 1 = 0 using Newton-Raphson method taking xg = 1 with error less
than 104, 6[Q.N. 19(0R), 2070 'C"]

[Ans: 1.780776406]

Convert the decimal numeral 1503 to hexadecimal form. 2 [Q.N. 16(b), 2070 'C']
[Ans: 5DF ]

Find the root of the equation x*-2x-5=0 Iymg between 2and

3 correct to three places of decimals by successive bisection method.

[Ans: 2.094] - 6 [Q.N. 19, 2070 'C']
Convert decimal number 687 into binary system. 2 [Q.N. 16(b), Supp. 2069]
[Ans: 10101011115]

Show that the equation f(x) = x*x —4 =0 has only one positivé root and find the
positive root correct to 3 decimal places using bisection method

(Ans: 1.796) ‘6[Q.N. 19, Supp. 2069]
Convert the octal numeral 3733g into decimal form.

(Ans: 2011) [Q.N. 16(b), Set 'A’ 2069]
Using method of bisecion, find the root of the equation x* —x — 4 = 0 lying between 1
and 2 correct to 3 places of decimals. ' [Q.N. 19, Set 'A' 2069]
(Ans: 1.796)

Using. Newton-Raphson's rnethod find the square root of 153 correct to 3 places of
decimals. : [Q.N. 19(OR), Set 'A’ 2069]

(Ans: 12.369)
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25.

26.

27.

28.

Using Newton Raphson's method find the positive root of the equation

f(x) = X~ 2x =5 = 0 lying between 2 and 3 correct to 3 places of decimals.

(Ans: 2.094) [Q.N. 19(OR), Set 'B' 2069]
Convert the hexadecimal numeral 2E4B into decimal form.

(Ans: 11851,y) [Q.N. 16(b), Set 'B' 2069]
Show that the equation f(x) = x3 - x - 4 has one positive root and using the method of
bisection, find the positive root correct to 3 places of decimals.

(Ans: 1.796) [Q.N. 19, Set 'B' 2069]
Using Newton-Raphson method, find the positive roof of x® + 3x - 5 = 0 lying between
1 and 2 correct to 3 places of decimals. [Q.N. 19(OR), Supp. 2069]
(Ans: 1.154)

Unit 18: Computational Method (Continued) 1

10.

11.

Write the conditions for the system of equations
anX+ar ¥ =bi, az21 X + azy = be, to be ill conditioned.

{Ans: a8 - azan = 0) - 2[Q.N.16(c), 2072'C']
Using Gauss Seidel method, solve the equations

3x + 2y = -9, 2x— 3y = 6. 4[Q.N.17(a), 2072'C]
(Ans:-3,0)

Solve by Gauss elimination method:

X+3y-22=53x+5y+6z=7,2x+4y +3z=8 [Q.N.17(b)(Or), 2072'C"]

(Ans: -15, 8, 2)

Test whether the system of equations
12x+3y~52=1,x+5y + 3z =28 and 3x + 7y + 13z =1

is diagonally consistent? : 2 [Q.N.16(c), 2072'D']
(Ans: diagonally consistent) :

Using Gauss Seidel method, solve:

X +4y+82=7,x+20y+z=-18,25x+y-52=19 4[Q.N.17(a), 2072'D]
{Ans: 1,-1, 1)

Use Gauss elimination method to solve:

dX-y+2=8,2x=5y+22=3,x+2y + 4z =11 [Q.N.17(b)(Or), 2072'D"]
(Ans:1,-1,3) ’

Using Gauss-elimination method, Solve the following system of equations. :
X2+ 3%3=7,3X1 - 2%e+ 23 =1, 2%1 4 Bx2 - Bz = 5. 4[Q.N.17(a), 2072'E"]
{Ans:1,2,1)

Salve the following equation using matrix inversion method:
+y+Z=15,X+y+2=3,y-z=~1 [G.N.17(a)(Cr), 2072'E]
(Ans: 6,~2,~1)

Using Gauss-elimination method, solve the following system of equation:
X+3y-2=-2,3x+2y-z=3,-6x—-4dy-2z=18,

(Ans:x=1,y=-3,z=-6) 4[Q.N. 17{a), Set 'C' 2071]
Using inverse matrix method, solve the following system of equations:

X+y+z =15, x+y+2=8,y-z=-1,

(Ans:x=6,y==2z=~1) 4 [Q.N. 17(a) (Or), Set 'C' 2071]
Solve the following system of equations using inverse matrix method:

X4 —2X2'-X3= 1, Xy —Xo +2X3= 9, 2X1 —3X2—X3= 4

[Ans:xy=2,Xy=~1,%3=3] 4 [Q.N. 17(a) (Or), Set 'D’ 2071]



Mathematices ... 179

12.

13.

14.
1.
16.
17.

18.

19.

20.

21

23.

Using Gauss-elimination method, solve the following system of equations:
X-2y+3z=2, 2&X-3y+z=1, A-y+2z=9.
[Ans:x=3,y=22z=1] 4[Q.N. 17(a), Set 'D' 2071]

3
Using Simpson‘sg rule, evaluate:

1
S . \f 1+2x2 dx, h=0.25. 4[Q.N. 17(b), Set 'C' 2071]

. [Ans: 1.2712]

Solve, using Gauss elimination method, the following equations.
X+3y—22=523x+5y+6z=7,2x+4y +37=8 4 [Q.N. 17(a), 2070 'C"
[Ans: -15, 8, 2]

Solve the following equation using Gauss Seidel method:

31 +x0=5,%{+2x0=5. [Q.N. 17(a) (Or), 2070 'C"]
[Ans: 1,2] '

Solve the following system of equations by Gauss Seidel method
+y=-z=2,2Xx-5y+2=20,x-3y-82=3 [Q.N. 17(a) (Or), 2070 'D]
(Ans:2,-3,1) ’ g .
Solve the following system of equations by Gaussian elimination method.
X+3y-22=53x+5y+62=7,2x+4dy+32=8 4 [Q.N. 17(a), 2070 'D']
(Ans: -15,8,2) : '

Examine whether the following system of equations

X{+2%2 +5x3=1

2Xq — 3x2 + 5x9=2,

5x{ + 3x2 + 6xg = 3; is diagonally dominant? 2 [Q.N. 16(c), Supp. 2069]
{Ans: not dominant]

Solve by Gauss elimination method, the system of equations

M+2y-z=1,x-y +22:—1,—x+% y-z=0. 4[Q.N. 17(a), Supp. 2069]

[Ans: 1,-2,-2]

Solve by Gauss-Seidel method:

31 +X2=5

X{-3x0=5 [Q.N. 17(a) (Or), Supp. 2069]
[Ans: 2,-1] ~

Examine whether the following system of equations are ill conditioned.

2X1+x2=25

2.001x4 + X = 25.01 : [Q.N. 16(c), Set 'A' 2069]
(Ans: ill - conditicned)

Using Gauss elimination method, solve the following system of equations:
X-2y+3z=2,2x-3y+z=1, xX-y+2z=9

(Ans: 3,2,1) [Q.N. 17(a), Set'A' 2069]
Solve the following equations using Guess-Seidel method:

2X{—Xo0=8

3%1 + TXo=-5 [Q.N. 17(a) (Or), Set'A' 2069]

(Ans: 3,-2)
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24, Using Gauss elimination method, solve the following system of equations:
X1 —-2x2 + 3x3=10,
2x1+3x0-2x3=1,
and —x{ - 2xo + 4x3 = 13.
(Ans: 1, 3,5) [Q.N. 17(a) Set 'B' 2069]
25, Solve the following equations using Guess-Seidel method:
3xy+x0=5
X{-3p=5 [Q.N. 17(a) (Or), Set 'B' 2069]
(Ans: 1,2)
[ Unit 19: Numerical Integration "
. Using Simpson's 3 rule, caloulate | x* dx with n = 4. 4[Q.N.17(b), 2072C]

f

(Ans: 625.33) _ .

State and prove Trapezoidal rule of numerical approximation.  6[Q.N.19(0r), 2072'C"]
1 :

Approximate the value using trapezoidal rule for f exdx,n=2.  6[Q.N.19, 2072'D]

-1
(e+1 E)
(Ans: %

1

Evaluate m dx using Simpson's % rule with n = 4. [Q'.N.1 9(0r), 2072'D')]
0 i
(Ans: 1.111)
! 0.2
Find the approximate value of f \[1~_2x2 dx,n=2, using_Simpson's % rule.
0
(Ans: 0.197298809) 2[Q.N.16(c), 2072'E"]
Y

. Evaluate using composite trapezoidial rule, the integral f sinx dx, n = 4.

0
(Ans: 1.896) ‘ . [Q.N.17(h), 2072'E"]
: 1
7 o s . dx ’
Using the trapezoidal rule, evaluate: _‘ 0 7 +x2'"=2'
(Ans: 0.775) . T4 2[Q.N. 16(c), Set 'C' 2071]

2
Using the trapezoidal rule, evaluate: S l.J(2x2—1}dx,n=4.

 [Ans:3.5] | 2 [Q.N. 16(c), Set 'D' 2071] -
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11.

12.

13.

14.

15.

16."

17.

1
Estimate the following integral using Simpson’sg rule,

n
jl . sinxdx, n = 6 4[Q.N. 17(b), Set 'D' 2071]
T

2
Using trapezoidal rule, evaluate 5 0 \}Sinx dx,n=2.

. [Ans: 1.052] ' ; 2[Q.N. 16(c), 2070 'C"]
PR '
Using Slmpsons's§ rule, eve.xiuate j 01—;—,(5, n=4.
[Ans: 1, 0.785] . 4[Q.N. 17(b), 2070 'C']
3
Using !rapezoidal rule, evaluate j 0 (3x2—4x)dx,n=3.
(Ans: 10.5) ‘ 2 [Q.N.16(c), 2070 'D']
1 1 dx '
Using Simpans's§ rule, evaluate S Dm.n =4, 4[Q.N. 17(b), 2070 'D"]
(Ans: 0.693255)
1
Evaluate using Simpson's rule j 0 q% Estimate the error in using the
approximation for n = 4. 4 [Q.N. 17(b), Supp. 2069]

[Ans: 0.693255, error < 0.00052]
Estimate the following integral using Trape-Zoidal rule. [Q.N. 17(b), Set 'A’ 2069]

Estimate the error with respect to the actual value.

(Ans: 0.69702, 0.00388)
4
Given | = j 0x3dx,n =4

Estimate the value of | using Trapezoidal rule. -

(Ans: 68) [Q.N. 16(c), Set 'B' 2069]

Evaluate the following integral using Simpson's rule. . 4 [Q.N. 17(b), Set 'B' 2069]
_{ -g sinx dx, n=6

(Ans: 2.0008)



6. Populatlon Education

] Course Content |

Population policy and Programme in Nepal ) 15 teaching hours

.

Definition

Goals of replacement level by the year 2017 A.D.

Population programme and activities of different agencies in Nepal : Government
organizations (GOs), Non-govemment organizations (NGOs), International
organizations (INGOs)

Different five-year population plans

Current population policies of Nepal

Causes & Consequences of Rapid Population Growth (RPG) 15 teaching hours

Causes:
Fertility, Mortality and Migration -
Consequences/Impacts of rapid populalion growth (RPG) on:
- housing, food and land
—environment: natural and human resources
* natural rescurces: forest, drinking water, mining
* human resources: employment, health and education

Famlly Life Education 15 teaching hours

Coneepts, types and functions of family

— concepts of family

~ types of family: nuclear (small), joint or large family
— functions of family.

"Family roles, relationships and responsibility:

= role of the family,
- relationship and responsibilities of members (adolescence couples, parents, elderlys,
and adults) in a family
Family life cycle
~ founding stage- — expanding stage
- schooling stage ‘ - launching stage - refirement stage
Family resources ‘
- employment ~land - other resources
Marriage
(i)  concepts
(i)  importance
(i)  mamiage proposes: child mamage early mamage and delayed marriage
{iv)  appropriate age at marriage: concepis, characteristics and their impact on
fertility :
Responsible parenthood
~ raring the children — fulfillment of basic needs for children
~ decision making for the bright future of children
- leader as the head of the household
Gender prospective and nghts
— gender role
~— gender equity, equality and women empowerment
- girls trafficking — stafus of women
- reproductive rights ‘ - status of children
~ child rights

Qualdy of Life - 12 teaching hours

concepts of quality of life

importance of quality of life

factors affecting of quality of life

characteristics of large family size

consequences of large family size

advantages and disadvantages of a large family size on quality of life

advantages & disadvantages of small family size on quality of life

parent education: concepts, current issues in the context of population and
development

quality of small family size





