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MODEL PAPER-I
Time: 3Hrs Marks:75
SECTION-A
1 Answer ALL the following Questions.
10x2=20m
1. If the area of the triangle formed by the
straight lines x=0, y=0, and 3x+4 y =a (> 0) is
6 sq. unit find the value of ‘a’.
2. Find the perpendicular distance from the point
(3, 4) to the line 3x-4y+10 =0.
3. Find the ratio in which xz-plane divides the
line joining A (-2, 3, 4) and B (1, 2, 3).
4. Find the equation to the plane parallel to the
xz-plane and passing through (0, 4, 4).
p, Nobil=l 1
5.  Show that *** X 2
X2 +5x+2
6. Evaluate ** 2x° —5x+1
. 2 3 100
T f(x)=l+x+x"+x° +..+x then find
1@
dl _ 1
8. If =€ then show that dr  xcoshy
9.  Find the approximate value of Y65
10. Verify the Lagrange’s mean value theorem.
f(x)=sinx—sin2xon[0,7]
SECTION-B
II  Answer any five of the following questions
5x4=20m
11. A (2, 3), B (-3, 4) are two points. If a point P
moves such that the area of A PAB is 8.5
square units, then find the locus of P.
12. If the transformed equation of a curve is

2 2 s
1757 =16xy +17y" =225\ hen the axes are

rotated through an angle 45° then find the original
equation of the curve.

13.

If the straight lines

ax+by+c=0,bx+cy+a=0,ex+ay+b=0

are concurrent, then prove

that @ +b*+c* =3abc

I

cosax-cosbx .
————ifx=0
= L

f(x)= i
—(b2 —az) ifx=0

Show that 2
continuous at x=0 where a and b are real

Find the derivative of the function

_ 2
S (x)=cos’x from first principles.
Show that equation of the tangent to the curve

X*+y’=3axy at any

point

P(x.3) is (37 —an )x+(y —ax )y =axy,
A container in the shape of an inverted cone
has height 8m and radius 6m at the top .If it is
filled with water at the rate of 2 cubic m/min.
How fast is the height of water changing when
the level is 4m?

SECTION-C

Answer any five of the following questions
5x 7=35m

Find the orthocenter of the triangle formed by
the lines ¥ +2¥=0,4x+3y-5=0,3x+y=0

The equation to the pair of bisectors of angles
between the pair of lines

ax® +2hxy+by’ =0is

h(xz—yz):(a—b)xy
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Find the condition for the chord X +mY =1 of

2 2 _ 2
the circle ¥ TV =4
at the origin.

to subtend a right angle

Find the direction cosines (l,m,n) of the lines
which are connected by the relation
l+m+n=0,2lm+mn—-2nl=0, Also find the

acute angle between the lines .
y=xva’ +x* +a’ log()ch\/a2 +x? )
L =2Ja’ +x*

show that d@x
If the tangent at any point on the curve
x2/3 +yZ/Z = a2/3 (a > 0)

If then

intersects the
coordinate axes in A, B then show that the
length A B is constant.

From a rectangular sheet of dimensions

30cmx80cm, o, equal squares of side x cm

are removed at the corners, and the sides are
then turned up so as to form an open
rectangular box. Find the value of x, so that
the volume of the box is the greatest?
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SECTION-A

Answer all of the following questions
10 x2 =20m

T T
IfArgz Argz are A A then
find Arg (2)+4rg(=)

4=L find the locus of z.

If z=xHiy,

2
If 1,%:® are the cube roots of unity,
1 1 1

+ =
then PT. 1+20 2+@ l+®

If xX*-6x+5=0 gand x’-12x+P=0have a

common root then find P.

If 1, 2, 3 and 4 are the roots of

x*+ax*+bx’+ex+d=0  then find the values
ofa, b, candd.

) D
U psiny =3:2 then find n.

Find the term independent of x in the
\/T 3 10
EM
. 3 2x7
expansion of
Prove

Cy+2.C, +4.C, +8.Cy +.....+2n.C, =3"

that

Find the mean deviation about mean for
the data 3, 6,10,4,9,10.

If mean & variance of a binomial
variable x are 2.4 & 1.44 respectively

fing P(1<X<4)

SECTION-B

Answer any five of the following
questions 5x4=20m

If the point P denotes the complex

z=

number *¥+in the Argand plane

z—1i

and if z-1 a purely imaginary number
is, find the locus of P.

x—P
If > -3x+2 takes all real values
R then find the bounds for P.
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13. Find the number of ways of selecting
11 member cricket team from 7
batsmen, 6 bowlers and 2 wicket
keepers so that the team contains 2
wicket keepers and at least 4 bowlers.

14. If the letters of the word EAMCET are
permuted in all possible ways and the
words are arranged in dictionary order,
then find the rank of EAMCET.

15. If A and B are independent events with
P(A)=0.2,P(B)=0.5, find
i) P (A/B) ii) P (B/A)
iii) P(ANB) iv) P(AUB)

16. A speaks truth in 75% of the cases and
B in 80% of the cases. What is the

probability that their statements about
an incident do not match.

17. Find partial fractions of
x3
(xfu)(xfb)(xfc)
SECTION-C
III Answer any five of the following
questions 5x 7=35m

18, [Ifcosa +cosfB+cosy =0sina +sin B +siny,

then show that

cos’ o +cos® B+cos’y =3/2

=sin’ a +sin’ B +sin’ y.
19. Solve 18x° +81x> +121x+60 =0, given
that a root is equal half the sum of the
remaining roots.

" th th
20. If the coefficients of * (rt1)",(r42)

terms in the expansion of @+a) are in
AP then show that
n2—(4r+l)n+4r2—2=0
1:3 . 1.3:5 . 1:3:5:7
X=—
21. If 3.6 3.69 3.69.12 then

prove that x> +24x=11

22. State and Prove Addition theorem on
probability.

23. A cubical die is thrown. Find the mean
and variance of X, giving the number
on the face that shows up.
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24. Find the mean deviation about the mean
for the given data using ‘step deviation

method’:
Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50
obtained
No of | 5 8 15|16 | 6
students
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Scholarships

OakNorth STEM
Scholarship Program 2022

Description:
OakNorth STEM Scholarship Program 2022
aims to provide financial support to

meritorious and underprivileged girl students

pursuing graduation in STEM (Science,

Technology, Engineering, Mathematics)
subjects from  government colleges/
universities.
Eligibility:

Girl students from Haryana who have passed
Class 12 and are currently pursuing graduation
(any year) in STEM-related subjects from
government universities/colleges are eligible.
The annual family income of the applicants
must be less than INR 6 lakh from all sources.
Applicants must have scored an aggregate of
60% marks or above in Class 12 (or
equivalent) examination. Students studying in
the 2nd, 3rd, or 4th year of STEM courses
must score at least 60% in the previous

class/semester.

Prizes & Rewards: INR 30,000

Last Date to Apply: 15-03-2023

Application mode: OakNorth
STEM
Scholarship
Program 2022
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