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CBSE 12th Mathematics 2007 Unsolved Paper
Del h| Board

TIME - 3HR. QUESTIONS - 29

THE MARKS ARE MENTIONED ON EACH QUESTION

SECTION - A

Q.1. Writethe number of vectorsof unit length perpendicular to both the vectors of unit
length perpendicular to both thevectorsd = 2i + j + 2k and b = j + k.

Q.2. Writetheintegrating factor of the following differential equation:
d
(1+y®) + (2xy — coty)d—z =0

Q.3. Theequation of alineare5x —3 = 15y + 7 = 3 — 10z. Writethedirection cosines of
theline.
Q4.1f (R) ={(x,y):x + 2y = 8} isardation on N, writetherange of R.

Q.5.if A;jisthecofactor of the a;j of the determinant.

2 -3 5
6 0 the value of a3; A3,
1 5 -7

Q.6. Find the principle value of
tan V3 — sec™1(-2).
Q.7. Writethe projection of the vector 7 — j on thevector T + .
Q.8. Writea vector of magnitude 9 unitsin the direction of vector —2i +j + k.

Q.9. Writethedirection cosines of a line equally inclined to the three coordinate
axes.

Q.10. Themoney to be spent for the welfar e of the employees of a firm is proportional to
the rate of change of itstotal revenue (marginal revenue). If thetotal revenue (in
rupees) received from the sale of x units of a product is given by

R (x) = 3x? + 36x + 5, find the marginal revenue, when x = 5, and write which
value does the question indicate.
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SECTION - B

Qll.lfd=i+j+kb=4i—2j+3kand¢=i-2j+k, finda vector of
magnitude 6 unis which is parallel to the vector 2 a — b + 3¢.

OR

Letd =i+ 4 + 2k, b = 3i — 2j + 7k and ¢ = 2i — j + 4k. Find a vector
d which is perpendicular to bothd and b and ¢.d = 18.

Q.12. Show that the differential equation (x — y) % = x + 2y, ishomogeneous and solve
it.

Q.13. Provethat:

1

-1 -
2C

tan

\/1+x—\/1—xl
Vi+x+V1—x

Q.14.Let f : R —» R bedefined as f(x) = 10x + 7. Find thefunction g : R - R such that
g of = fog = I.

yi4 1 1< @B
—— os 'x,——<x<1.
4 V2

OR

A binary operation * on the set {0, 1, 2, 3,4, 5} isdefined as
a*b:{ a—+b, if a+b<é6
a+b—-6 if a+b=>6

Show that zero istheidentify for thisoperation and each element ‘a’ of the set is
invertiblewith 6 — a, being theinverse of 'a’.

Q.15. Evaluate:

2

f|x3 — x|dx

-1

OR

Evaluate

n -

f x sin x X
AR S
1+ cos?x

0

Q.16.Let@d =7+ 4 +2k,b =370 — 2 + 7k and ¢ = 2T — J + 4k.

Find a vector P which is perpendicular toboth @ and b and 7’.€ = 18.
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Q.17. Evaluate:
f dx
x(x>+3)

Q.18.Ifd=1i—j+2kandb = 5i — j + Ak, then find the value of A.so thatd + b and
d—bare perpendicular vectors.

Q.19. Find the value of p for which the curves x? = 9p(9 — y) and x* = p(y + 1) cut each
other at right angles.

Q.20. Find the equation of a line passing through the point (1, 2, -4) and per pendicular to
two lines.

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

OR
Find the equation of the plane passing through the points (-1, 2, 0), (2, 2, -1) and

paralld tothelineXt = 21 21
1 2 -1
Q. 21. A line passes through (2, -1, 3) and is perpendicular to thelines
F=(+j—k)+4(2i+2j—k)and
¥=(201—j-3k)+p(i+2j-2k).

Obtain itsequation in vector and Cartesian form.

Q. 22. An experiment succeedsthrice as often asit fails. Find the probability that in the
next fivetrails, therewill beat least 3 successes.

SECTION-C

Q.23. using properties or determinants, show that AABC isisoscelesif:

1 1 1
1+ cosA 1+ cosB 1+ cosC =0
cos?’ A +cosA cos?B+ cosB cos?C + cos C
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OR

A shopkeeper has 3 varieties of pens ‘A’, ‘B’ and ‘C’. Meenu purchased 1 pen of
each variety for a total of Rs 21. Jeevan purchased 4 pens of ‘A’ variety, 3 pens of
‘B’ variety and 2 pens of ‘C’ variety for Rs 60. While Shikha purchased 6 pens of
‘A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’ variety for Rs 70. Using matrix
method, find cost of each variety of pen.

Q.24. Evaluate:

1
dx.
f costx + sin*x

Q. 25. The management committee of a residential colony decided to award some of its
member s (say X) for honesty, some (say y) for helping other (say z) for supervising
theworkersto keep the colony neat and clean. The sum of all the awardeesis 12.
Threetimes the sum of awardeesfor cooperation and supervision added to two times
the number of awardeesfor honesty is 33. If the sum of the number of awardeesfor
honesty and supervision istwicethe number of awardeesfor helping others, using
matrix method, find the number of awardees of each category. Apart from these
values, namely, honesty, cooperation and supervision, suggest one mor e value which
the management of the colony must include for awards.

Q. 26. If the line

x-1 y—-2 z-3 dx—l_y—Z_z—S
3 2k 2 ™Mk TT1 T

Find the value of k and hencefind the equation of plane containing these
lines.

are perpendicular,

Q.27. A window hasthe shape of arectangle surmounted by an equilateral triangleif the
perimeter of the window is 12 m, find the dimensions of the rectangle that will
producethelargest area of the window.

Q.28. Find the coordinates of the foot of the perpendicular and the perpendicular distance
of thepoint P (3, 2, 1) from theplane2x — y + z+ 1 = 0. Find also, theimage of the
point in the plane.

Q. 29. If the sum of the lengths of the hypotenuse and a side of aright- angled trianglesis
given, show that the area of thetriangleis given, show that the area of thetriangleis

maximum when the angle between them isg .
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OR

A manufacturer can sell x itemsat apriceof Rs (5 — %) each. Thecost price of x

itemisRs (§ + 500). Find the number of items he should sell to earn maximum
profit.
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