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TIME - 3HR. QUESTIONS- 26

THE MARKS ARE MENTIONED ON EACH QUESTION

Q.1. Thetwo vectorsj + k and 3i — j + 4 k represent thetwo sidesAB and AC,
respectively of a AABC. Find thelength of the median through A.

Q.2. Find the vector equation of a plane which isat a distance of 5 units from the origin
and itsnormal vector 2i — 3j + 6k.

Q.3. Find the maximum value of

1 1 1
1 1+sin0 1
1 1 1+ cosO

Q.4.1f A isasquarematrix such that A% = I, then find the simplified value of (A — )3 +
(A-1)3 -

0 2b -2
Q5. MatrixA=[3 1 3 ] isgiven to be symmetric, find values of a and b.
3a 3 -1

Q.6. Find the position vector of a point which dividesthejoin of pointswith position
vectors@ — 2b and 2d + b externally in theratio 2 1.

SECTION - B

Q.7. Find the general solution of the following differential equation:

1., dy
2 _ ptan 1}’ —_— =
A+yH)+(x—e )dx 0

) — — —

Q.8. Show that thevectors @, b and ¢ arecoplanar if @+ b, b + ¢and ¢ + dare
coplanar.

Q.9. Find the Vector and Cartesian equation of the line through the point (1, 2, -4) and
perpendicular to thetwo lines.

7 = (81— 19j + 10k) + A(3i — 16§ + 7k) and
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7 = (15i + 29j + 5k) + p(3i + 8j — 5k)

Q.10. Three persons A, B and C apply for ajob of Manager in a Private Company.
Chances of their selection (A, B and C) arein theratiol: 2: 4. The probabilitiesthat
A, B and C can introduce change to improve profits of the company are 0.8, 0.5 and
0.3 regpectively. If the change does not take place, find probability that it isdueto the

appointment of C.
OR

A and B throw a pair of dice alternately. A winsthe gameif hegetsatotal of 7 and
B winsthe gameif he getsa total of 10. If A startsthe game, then find the
probability that B wins.

Q.11. Provethat:

O =
N

1 1 1
tan -+ tan 1=+ tan = + tan™1
5 7 3

OR
Solvefor x:
2 tan~1(cos x) = tan~1(2 cosec x)

Q.12. The monthly incomes of Aryan and Babban arein theratio 3:4 and their monthly
expendituresarein theratio 5:7 if each saves Rs.15,000 per month, find their
monthly incomes using matrix method. T his problem reflects which value?

Q.13. If x =asin2t(1 + cos 2t) and y = b cos 2t(1 — cos 2t), find the values of % at

V3 T
t=- and t = 3
OR
If y = x*, provethat

=5

a2 ylax) x7°
Q.14. Find the values of p and g, for which

(1 -—sin’x iy
3 cos?x 8f 2
/s
fw{ p o ifx=3
qg(1—sinx) n
w2z 'U*>3

iscontinuousat x = /2.
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Q.15.show the equation of normal at any point t on thecurve x = 3 cos t — cos3t
and y = 3sint — sin3t is 4(y cos 3t — x sin3t) = 3sin 4t.

Q.16. Find:
(3sin@ — 2)cos0
5 — cos?0 — 4sin@
OR
Evaluate:
T
(4
2x : =
fe .sin (4+x)dx
0
Q.17. Find:
f Vx
——dx.
Va3 = 13
Q.18. Evaluate:
2
j|x3 — x|dx.
-1

Q.19. Find the particular solution of the differential equation (1 — y)?(1 + log x) dx +
2xydy = 0,giventhat y = 0 when x = 1.

SECTION -C

Q.20. Find the coordinate of point P wherethelinethrough A (3, -4, -5) and B (2, -3, 1)
crosses the plane passing through three pointsL (2, 2,1), M (3,0, 1) and N (4, -1, 0).
Also, find theratio in which P dividesthe line segment AB.

Q.21. An urn contains 3white and 6 red balls. Four balls are drawn one by one with
replacement from the urn. Find the probability distribution of the number of red
ballsdrawn. Also find mean and variance of the distribution.

Q.22. A manufacturer producestwo products A and B. Both the products are processed on
two different machine. The available capacity of first machineis 12 hours and that of
second machineis 9 hoursper day. Each unit of product arequires 3 hourson both
machine and each unit of product B requires 2 hourson first machineand 1 hour on
second machine. Each unit of product A issold at Rs7 profit and that of B at a profit
of Rs4. Find the production level per day for maximum profit graphically.

Q.23. Provethat:

40no.com



2 2

zZx—y? xy-—z
2

yzZ —x

zx —y* xy—z* yz-—x*

2 yz—x* zx—vy?

Xy—2z
isdivisibleby (x + y + z), and hencefind the quotient.

OR

8 4 3
Using elementary transformations, find the inver se of thematrixAz(z 1 1>

and use it to solve the following system of linear equation:

8x+4y+3z=19
2x+y+z=5
x+2y+2x=7

Q.24. Let f:N — N be a function defined as f(x) = 9x% + 6x — 5.
show that f:N - §,

Where Sistherange of f,isinvertible. Find theinverseof f and hencefind f1 (43)
and f1 (163)

Q.25. Show that the altitude of theright circular cone of maximum volumethat can be

Inscribed in a sphere of radiusr is %. Also find maximum volumein ter ms of
volume of the sphere

OR

Find theintervalsin which f(x) = sin3x — cos3x,0 < x < m,isstrictly increasing
or strictly decreasing.

Q.26. Using integration find the area of theregion

{(x,y): 2% + y* < 2ax,y? > ax,x,y > 0}
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