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Part A

Answer all the questions in this paper itself.

01. If2x*-53x+14=a (x—1) (x-2)+b {x—1)+c find the constants ¢, b, andc.
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02. When p{x)={A-2}k" -3 (ﬁ. + 23 X+ 6/1} wher Ae R. If P {x) is positive for all values of x .
Find the least integer value for 4. 4




i (x+2) sinzz;w:.= =
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then find the constant of K.

3,
4. If y=tan”(secx +tanx) the e find ; 2 =
: y=tan '{secx +tanxj then show that o =1=0 also find y and 7 when x=0.
X
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05. x=cost, y=cosk, KeR Find 5 and also show that % =—4 when t:% and
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07. If A is the intersection point of two straight lines 2x+y—1=0 and Zx+3p+4=90. Without
finding the coocrdinates of 4. Show that the straight line passing through point A and parallel to
2x4+3y—-1=0 is 10x+15y+i3=0

08. A curve is defined by the equations x =1 and y=ar’ —1* where aec R, If the tangents
drawn to the curve at the points given by =1 and ¢ =-1 are perpendicular to each other. Find the
value of a. i
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09. If o ﬁ:j ;  then show that (1+ta11(z) (1+tanﬁ):2

10. ABCD is a trapezium with A8 and CD are parallel where Dg B=90". If 4 f\J B=8§ BC=p

5 T g el 5
and CD =g, showthat 4B = (p_jq Sl_“_z‘
pcos 8 + gsin €
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Answer four questions only.

(11) (2)

(12) (a)

Show that x° + (SK - Z)x' +K(K ~1)=0; Where ke® he equation has two
distinet real roots.

aANe 2.
i.  Find the values of K when the different of two roots eg5-2.

ii. If o and g are the roots of above equation when K = 3; then show that guadrate

equation whose roots are - and % is 6x° +Tx+1=0
: o

log: . b ks e =]
and reduce formula log , b= —
log . a log , a

Prove that log , b =

i. Solve log,x+log,9=3
1 1
- +
log,, xyz log,xyz log,, xyz

il.  Show thai, =2

If @ and b are distinct real numbers. Find 4 and B for following
1 A HDUGR

(x"’a) (X*b)-: x—a+x__

(_"J-a

By using suitable for above x, a and b, find the partial fractions of
I | e

(,x.'? —i-a.R) (1 +52)‘




(b)

()

(13) (a)

(b)

(c)

(14) (a)

(b)

Remainders when p (x) is divided by (x —1 ) and (x -2 ) are 5 and 7 respectively.
Find the remainder when p (x) divided by (x ~ 1 ) (x =2 )
If p (x) is a expression of degree 3 and the coefficient of x* is 1. Alsop(x)=0hasa

root of =1 then find p'( x).

Sketch the graph of y =1+ |x 1| and y = i-fm + 1| in a same diagramme. Hence
7
solve the inequality s "g**‘i— L= fedl>1.
Il y =sin Sx.e* then show that d—g—— Si_y- +4ly =0
cx dx

oo dy ibes 2=
Hence show that == 40; When x=0
: dx <

: ~ 16 x .

If 7(x)= f—%j— then show that, f'(x)= BTy e

Sketch the graph of £'(x) by indication the asymptotes and the turning points,

Also find the range of K when f(x) = X has two distinct roots.

Rate of increase the radius of a sphere is 5 ems '. Find the rate of increase the

volume when radius is 6 cm.

If the sides of a parallel gram are having equations of x - y—=2=0, =x-4y wdiz
¥-y +1+0 and x- 4y +3 =0 . Find the equations of two diagonals, aidheqd
gﬂhéivﬁ the coodineles of werkires .

Find the acute angle bisector of 2x+ y-+1=0 and x+2y+1=0. Find the

position of two points (2, -1) and ( 3,2 ) with respect to the above angle bisector.



(13) (a)

(b)

3
5 b A 5, 2
Show that Sin” x+¢os” x =1- Esm 2x

_ 5 =
. ' 3] a . ’
Hence solve the equation sl x + €08~ x = T intherangeof — — < x £ —,

|

. 1 ’
i, Show that 2tan” L—_] = tan™
5

ii. 2tan ”][-S—»W_ = tan "'[-1—?—(1]
12 ) 119

Mo sho Ha'l ( ’ ,
Heneereduee tan | l&] - A ! [_1_]
Lit9 ) 4 239

State the "sin rule" for triangle 4BC.

Hence show that,

(G'l—b) L gin—=¢ . EOS("

b
2
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Answer all the guestions,

01. A particle 4 is projected by velocity u an angle 8 to the horizontal at the same time another particle
B is projected from a point which is height A from the floor by velocity'v to the to the herizontal, If

: ; 5 h ; ;
two particles are collided cach other. Show that v =ucos8 and ¢/ = ~cos@; where 7 is the time
124
taken to the collision. Also find the vertical distance to the point of collision from the floor.
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02, A lorry with mass 10°kg has the power 35x10%%w. If the resistance force on lorry is 25Nkg™.
Show that the acceleration of the lorry, when it moves by constant velocity 36kmh™! along upward
direction of an inclined rod at an angle 100 : 1 is 9.9 ms™,




03. A and B are two particles with mass 2# and 3 move to the opposite direction with velocity 7u and
3u respectively. Show that impulse of the collision is 12 mu (1 +e) where e is the coefficient of

restitution. If the particle 4 comes to the rest after the collision find the vaiue e.
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: ™M ' -
A wedge pf mass # s fixed to a horizontal table. Mass 2m
- And m are connected by a siring and passing over a smooth
pulley are kept on the wedge as shown in the figure. Show

That that the common acceleration of the particle when the

04.

systemn is released from rest is —g— (2sin & ==cos &) and
7 D |

y S Womee . -
@s_-.(s-sw—‘%—_@ear@é-} and 7== g(ﬁsma-{—ccsa) where

-

Lralg

T is the tension of the string.




Define the dot product of two vectors @ and b. let ABCD 1is a paralielogram where

AC = a, and BD = b by considering dot product of two vectors.

2

_ If AB and AD are pendicular reduce that
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) . Two spheres of weight w and radius a are connoted by two sirings
of lengths 2a is hang on a point O as shown in the figure.
1 Mark the forces act on the system,

2w 2w i
.,\/% by use of a triangle

o Showthit T = i’f G T =

of forces where T is the tension of strings and R is the reaction
on the spheres.
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7. Define the angle of friction®4 rod is weight w and length 2a is kept on rough horizontal floor and the
other end is touched with the same roughness of vertical wall. If the angle of the rod with vertical is

6. Showthat =21 where 1 isthe angle of friction. Show the normal reaction on the wall is

v
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O8 ABC is equilateral triangle with side 2m' O is the contreide of the friangle. Forces

3N, TN, 33N, %, y and Z act along }IB, ‘:I-C, éﬂ, 7 ’ (_JB, 65;1 and CD respectively.

If the system is equilibrium. Show that x=1N, y=5J3N, Z=23N
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09. If position rectors of 4 and B with respect to apoint O are ¢ and &. Show that position vector of

any point on 4B can be written in the form of (1-A4) a+Ab. When A isascalar. Hence find the

position vector of point C such that AC : CB =2:3. Also show that the position vector of mid point

ARl — (a+b)
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10. Probabilitics of shooting to a target for two children are = and o [f one opportunity is given to
them each .

S e | . B
i. Show that the probability. of shooting to the target exactly one of them is 5

ii. Find the probability of shooting to the target by the first child, it is given that exactly one child is

shot to the target.
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Part B

Answer four questions only.

(11) (a)  Train starts from rest from station 4 and finish at B. ‘It travels distance o' by

y : . . d’
constant acceleration, afterward maximum velocity and finally distance — by

constant deceleration then rest at B. If the djstahce between A and B is d, the
maximum velocity reached by the train is v and the average velocity for whole
journey is u . then sketch the velocity time graph for the motion of the train. Hence
34
=

]

show that % - | :-E—TJ—J Also to oceur the above motion show that, J >

(b)  An elastic ball is released from a point which is height 4 from the floor. If the
coefficient of restitution between floor and the ball is e. Find the velocity of the ball

after three collision with floor. Find the total time for the above motion.

(12) (a) A bullet is fixed from a point £ on the floor by velocity v atangle 45° to the horizontal.

If the horizontal and vertical distant from point P is x and y. Then show that

2

Yy

. If the bullet hits the floor at point O which is horizontal desistance x =g .
Vi : -

Another bullet fired from point P by velocity u 4 andangle 45° with the horizontal

passing through a point which is vertically height 4 from point Q. Then show that,

5
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14.

(b) A lorry with mss M Kg moves along a horizontal road by it's maximum velocity Ums ™'

(a)

and it's power of the engine is H Kw. When the lorry ascends along an inclined road at
angle & to the horizontal, It's maximum velocity is Vms™

i i 5 . 5 5
Show that H = %%%—SE% assume that the resistance against to the motion is always

constant,

Coplanar three forces 2p(g+ 3ﬁ’ —3p(~;‘+ 41') ,—2;)@*2) act on the points 4 ( 1, 2 ) |
B(-,)and C(4, -1) in ox v Cartesian plane. Represent the above system of

forces by it's components. Hence show that the resultant force of the systemis is 5p and

find the direction and the line of action of the resultant force. Find the coordinates of -

(b)

(a)

(&)

the intersection point of x is and the resultant force. If additional foree of 5p is added 1o
the system at ( 0, 0 ), then the system is reduced to a couple. Find the moment of the

couple and the sense of it, . : _ . =

If position vectors of points 4 and B are with respect to a point O are g and b, Cisa

point  such that bC:ga—ZQ and D is the mid point of BC Then show that

255:§+3_e§. If E is the intersection point of OD and 4B.  Then show that
AE : EB =34

CB is a light rod with length 2a end C is fixed to a point on a horizontal table. Another

rod B4 length 2 and weight w is fixed to the point B and 4 is kept on the table in order

o make angle 8 with 4B and the vertical. If the system is in equilibrium show that

and <3u 5 when 4 is the coefficient of friction with ¢ the point 4.

None uniform rod 4B with weight w and length /34 completely Kept inside of a fixed

sphere of radius a by making an angle 60° to the vertical, If the systemn is equilibrium.

Show the reactions at the ends of rods are L0 and '~

Nt



15, (a)

A box x has 2 red balls and 4 white balls. Another box y has 2 red balls and 2 white
balls. A ball is drawn from x at random and put in to y. From y 2 balls are drown
successively without replacement. Construct a tree diagram and find the probability
that, _

i, Alithree balls drown are red

ii, At least one white ball is drawn

iii. Drawn three balls are red it is given that drown three balls are same colour.

A certain illness x has only one of the two symptoms 4 and B. Itis known that in the

. x ) - x :
usual notation P (—mJ =0.2 and P(—-—] = 0.8
A ; \ B
In a certain population 40% have symptom 4 and the remaining 60% have symptom B.
Calculate the probubility that a randomly picked a person has illness x. Also show that

the probability of symptom B being shown, given that the patient is suffering from

illness x is equal to

-3 | on
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