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NB.: (1) Question No. 1 is compulsory. UL &7
(2) Attempt any Three from remaining. 3 S IO
Q1 a) Iftanhx =1/2 then find value of x andsinh2x - . Z : 4]
®) Ifu= log(x? + y?) Fmdm FEFTEE ,_.[3] s
9 1ry= S T gy
Ifx=u—uv, y=uv—uvw, z = uvw fmd o .v,w)-'f‘ A AR
d) Using Maclaurin’s series , Prove log(1 + sm x) =X ? + + S B3]
€) Check if the matrix 4 = — [ Al 1 ;- q ls umtary : ' 14
A __.2__._.. ek P g 4
f)  Find nt* derivative of GBS e S 4
Q2. a) Solvex® =1+ and find the contmued]?roduct of‘the roots | St [6]
Reduce the matrix A ={—-1 1 3 tg the normal form
j 5P - 1 i §F T PO
and find its Rank BN b, AR ' :
c) State and Prove Euler s theorem for tv?o vanables hence T3 (8]
find value of x-—+ y*-—- where = S {, gl gy
:’_'C'P‘y ‘ = L L
Q3 a) Investigate for what values of‘ Aand u the equatlons (6]
x+y+zsb; x+2y+ 3z= 10andx+2y+flz—uhave
1) No solution i) Unique solution iii) Inﬁmte solutions
b) Examine the funcnon for its extreme values v [6]
f&y) =52 +4xy+3x2 a3 NI
c -7 - fqy.x __ Sin2a 8
) Iftan (a + lﬂ) = sin (x +iy) thcn Projg = ryae=rys (8]
5.‘04 a) "If X ucosv AN T usmv then [6]
alu,y) a(x,y) 7
SIS A Tor e o
h) Prove that Iog (sm(x“y 2 ) 2i tan"(cot x tanh y) [6]
Y sin(
" ¢) Solve by Gauss .Fordan méthod (8]
2x+3y+4z-a 1 x+5y+z=1,x+y+6z=5
2 ‘._' QS-: a) _,-{Prove cos® & sm“B == [cos 60 + 15cos 26] [6]
n} b) 'Evaluéatje hm{x :in:.c] (6]
oo Hy= éos(m sm“x) then (8]

- prove that (I=x¥)ynsz — 2n+ DX ypyq + (M2 —n2)y, =0
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Q6 a) Check if the following vectors
X;=1[3,1,2,1], X, =[46,2,-

Xy =[1,0,2,1] are linear dependent hence find the relanﬁn'between them 1f

any.
®) 1 £ (5 ,2) = 0 then
prove that X == az y— =3z

c) Fita second de ree parabola Y =ax? + bx +c olio
X [1 2 3 A" 15 S 3e
y 2 6 7 8 0
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(3 Hours)

Total Marks 80
N.B.1. Question No. 1 is Compulsory. N ke
2. Answer any Three more questions out of the remaining Five questmns
3. Assume any suitable data wherever required but Justlfy the same TN
4. Figures to the right indicate full mark T s e
5. Take g= 9.81m/s? L5 -[ :

Q1. Attempt any four. f., :

a) Replace four like parallel forces A,B,C,D of magnimdés SN 10N 15N ZON respec}ti&t‘ely with 2m dsstance
between each other by i) a force —couple system at the point of- applicatton of ﬁrst fprce A n) a smgle
resultant with respect to the first force A. k% e : LA {51»

b)State and prove Lami’s Theorem . * - pu [5]

¢) A block weighing 200KN is- placed on rough honzon‘tal plane A pull foree of 40KN 1s applied

at an angle 30° on it. If the block 1s Just on ths po’ht of movmg, ﬁnd Coefﬁ(:lent of friction and
Angle of friction. - S g e A - [5]

p=40KN

30

T

d) A car moves |n a c1rcuiar path Gf 2m radlus At an instant its speed is increasing at the rate of 6m/s?

-7 and :ts total acceleration is 10m/s Deter‘mme the speed of car at this instant. [5]

e) A car travellmg at a speed of 60kmph is braked and comes to rest in 6 seconds after the brakes

e are apphed Fmd the mlmmum coefficient of friction between the wheels and the road. [5]
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Q2a). Alever AB is hinged at C and attached to a cable at A. If the lever is subyected atB toa
400N horizontal force, determine , 18]

(i) Tension in the cable AD (ii)The reaction at C.

b) Find the resultant of the force system actmé ona body 0ABC, shown in figure. Also find the

points where the resultant will cut the x. and y axes. What is the distance of resultant from
point ‘0" ? ‘ , _ [6]

¥
?
10 KN

¢ - {

¢) A boy throws a ball vertically downwards from a height of 1.5m. He wants to rebound it from
ﬂoor and just touch the ceiling of room which is at a height of 4m from ground. If coefficient of
restltutlon is 0.8. find the initial velocuy with which the ball should be thrown. [6]
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Q3.a) Determine the Centroid of the shaded area. Refer Fig(a) G s o {8 o

vy 50 4
£l i
i, ‘rﬁk

B

K=40N/m 7 AN

,\/a E=40N/tm

!_L_J,} ;
- | Efikg

Fig(a) o L R Figlh) i

b) A cylinder has mass 20 kg andlsreleasedffromrest,when h=0. ije‘termit:ie the speed when h=
4 m. The spring has an gn-s’trefchcd 1§:rigfh50f\2_m:in_efqr Bp®)-~r [6]

¢) Replace the given force system by a fOrcecouple sysiem at pojht'::Ef-(O,Z, ).

Fi=(12i+ 16j+3k) Nacts at point A (0,0.3) m. - -« -

F2= (7i+6j) N acts at point B(3,-2,0) ‘and a couple with moment

Q4.a) Find support reactions at A-and B for the beam loaded as shown in Fig(7). [8]

20kN 30 kN 5 kN/m M
Pela

» . l | o
33 [ N £
T 3m 2m ——je— 25 m ——>e—— 25 m —>

) An”gt_e'roplané: is flying.in-a :l;iQri.zontal direction with a velocity of 540kmph at a height of
- 3000m. When it is vertically above the point A on the ground, a box is dropped from it. The box
: \'._sti'rik?s"'t_he ground at a;-f_)'oiilth.*'Calculate the distance AB on the ground. Neglect air resistance.
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¢) Velocity of point A on rod is 20 m/s at the instant shown in Fig(c). Locate ICR for the rod and
determine velocity of point B on the rod. , " J6)
,‘.jﬂ' 7 "t
o dm _JF dm _1.:“ 4
o : 4D
//)' u'\'\‘i‘»: N ! P —51
v N 2 10N
v‘rﬂnﬁif ,4‘35; | » 7 ok
" 8 5 %
Fig(c) ~ Fig(d)
Q5a) For the truss shown in Fig(d), determine ' s
(i)Forces in members EF, CF and BC by metho&cf sections cnly. N [3]
(ii)Forces in all other members by mcthcd_of joints - (5]

b) A motorcycle starts from rest and acceleraf‘es at 2m/s? till velocity reaches 10m/s. Then it
accelerates at 1m/s? till velocity reaches ISm/s and continues at umform velocuty of 15m/s till it
covers a total distance of 300m( Fmd the total t;mc taken to cover thlS distance. Draw the v-t and
x-t graph for this motion. e RS A [6]

¢) A bar AB is hinged to wall at A. Anothcr bar CD i IS connected fo it by a pin at B such that
CB=12cm. and BD=20cm. At the instant shown m_F1g, AB is perpendicular to CD and the angular
velocities of bar AB is 4rad/sec and th'at.qf'CD IS ..6.rad/‘sec' both clockwise. Determine the linear

velocities of points C and D. [Note:- bar CD.is in plane motion] . [6]
G
aT
. Waky=ar /s ;':10
- B AN -‘-i‘\ =3
-4 & )
j § -~ ‘:j %
. ny
cdcm =
= -
Wed=6r s 17

& - D
Q6a) A uniform ladder of length 4m rests against a rough vertical wall with its lower end on a
- rough horizontal floor, the ladder being inclined at 50° to the horizontal. The coefficient of friction
between the ladder and the wall is 0.3 and that between the ladder and the floor is 0.5. A man of
“ weight SO0N ascends up the ladder. What is the maximum length up along the ladder, the man will
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be able to ascend before the ladder commences to slip. The welght of the Iadder 1s IOOON 3

i8]

b) Write down the conditions of equilibrium for Forces in Space for N AE TS
(1) con-current system  (ii) parallel system and  (iii) general sys;em : '_ [6] .
©) The velocity of a particle moving along a straight line is given by v=2t3 +6t* where visin'm/sec and t is
in seconds. Determine its acceleration and displacement at t-Ssec after it starts from origm
Bt BT

¢) Blocks A and B of mass 600kg and 1200kg respectlvel‘y are connected bya strmg passmg over
2 smooth pulley. Neglect mass of pulley. If coefficient of kinetic friction between the block A and
the inclined surface is 0.2, determine the acceleratlon o‘f block A and block B Refer Flg

kot ok oo ook ol ok ook s ok AR A AR AR R o o o e
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