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General Instructions : 

2. 

(i) All questions are compulsory. 
(ii) The question paper consists of 29 questions divided into three Sections A, B and C. 

Section A comprises of 10 questions of one mark each, Section B ·comprises of 12 
questions of four marks each and Section C comprises of 7 questions of six marks 
each. 

(iii) All questions in Section A are to be answered in one word, one sentence or as per 
the exact requirement of the question. 

(iv) There is no overall choice. However. internal choice has been provided in 4 
que5tions of four marks each and 2 questions of six marks each. You ·have to attempt 
only one of the alternatives in all such questions. 

(v) Use of calculators is not permitted. 

~-31" 

SECTION-A 

~ ~ 1 'ij' 10 'RCfl~~ ~ 1 ~t I 

Question numbers 1 to 10 carry 1 mark each. 

If a line has direction ratios 2; -1, -2; lhen what are its direction cosines? 

~-a= Ai + j + 4k~ b =2i + 61 + 3k"llr~ 4 "%Ttt m 'A.' ~"liR~~ 1 

Find 'A.' when the projection of a= A.i + j + 4k on b = 2i + 6] + 3k is 4 units . 

1 

1 

~-+ A 1\ 1\. - ...--t A A I\ ....-t A A 1\ n ~ 

3. 't11"'~u a = i- 2j + k, b = -2i + 4j + Sk 'flm c = i- 6j - 7k q:;r '4 1l"fffl ~ "flll"l'-!. I' 1 

65/1/1 

_,. 1\ A A-.. 1\ 1\ 1"'1 ~A 1\. /\ 

Find lhe sum of the vectors a= i- 2j + k, b = - 2i + 4j + Sk and c = i- 6j - 7k. 

2 

3 

Evaluate : J ~ dx 

2 

2 

1 
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5. 11Rmcf~ f (1-x)~dx. 
Evaluate f (1 -x) --{x dx. 

5 3 8 
6. ~8= 2 0 1 t "ffi" ~ ~3 CfiT '34fll'(f01Cfl ~ : 

1 2 3 

5 3 8 
If 8= 2 0 1 , write the minor of the element ~3 . 

1 2 3 

( 2 3 ) ( 1 -3) (-4 6) 
7. ~ 5 7 -2 4 = -9 X t, ol X CfiT "IfR fuf@r 1 

( 2 3 ) ( 1 -3) ( -4 6) If 
5 7 _

2 4 = _9 x , write the value of x. 

[ cos e sine J [ sine -cos e J 8 .. ~~:cose . e +sine 
sine -SID cos e cos 8 

. [ cos 8 sin e ] . [ sin 8 -cos 8 J Simplify : cos 8 . 
8 

+sme 
sin 8 -sm cos 8 cos e 

Write the principal value of cos-{~)- 2 sin-{-~). 

10. 11RT N 1l ~ (a, b) eN cl!Wrq-~~ ~*,a* b = R~. (a, b) "[Rl ~ ~ I 

5 * 7 "ffi"ff~ I 

Let *be a 'binary' operation on N given by a* b = LCM (a, b) for all a, b e N. Find 

5 * 7. 

1 

1 

1 

1 

1 

1 

65/111 3 [P.T.O. 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



SECTION -B 

~~ 11 ~22 (fC:fi"~~ 4 ~~t l 

Question numbers 11 to 22 carry 4 marks each. 

11. ~ (cosx)Y= (cos YY t, m~m-~ 1 

~ 

~ sin2(a + y2 ~ 
~sin y=x sin(a + y) t_ W ~~fcp dx = sin a ~ I 

- 4.Y 
If(cosx)Y =(cos y'f, find dx' 

OR 
. . 4.Y sin2(a + y) 

If sm y = x sm(a + y), prove that dx = sin a . 

12. ~ ~ ~ ~ ~ ~ ~ ~ ~ cpq ~ Cfi!t 'QCf) ~ ~ Clfr J:llf4Cf>(11 80% ~ 

4 

~w? 4 
How many times must a man toss a fair coin, so that the probability of having at least 
one head is more than 80% ? 

13. ~ (1, 2, - 4) ~ ~ \i'I'R cm;ft ~~~~(1m~- fttfiCf'l{OI m-~ "'T ~ 
~~..+X- 8 _ y + 19 _ Z- 10 X - 15 _ Y- 29 _ Z- 5 ' 

4 -(.~(>!)1( 3 - -16 - 7 'Rm 3 - 8 - -5 'ttr <1"4Cid ~ l 

Find the Vector and Cartesian equations of the line passing through the point 
x-8 y+l9 z-10 

(1, 2, - 4) and perpendicular to the two lines -- = = -- and 3 -16 7 
X- 15 y- 29 Z- 5 
-3-= 8 =--=-s· 

~ ... ~ .,.. ~ ... ... ~ 

ru a · b + b · c + c · a ~ l1R m- ~II""~ I.!.. l 

f
~ -> ~ ' ... ... ~ ... ... ... .... 

I a, b, c are three vectors such that I a I= 5, I b I= 12 and I c I= 13, and a+ b + c = o, 
_,~ ~ ..... -+......, 

find the value of a · b + b · c + c · a. 

15. f·:P=1fMf&i1 ~ ~qlCf)(OI "CfiT ffl ~: 

2x2 ~- 2xy + y2 = 0. 

Solve the following differential equation : 

2_x2 ~- 2xy + y2 = 0. 

65/111 4 
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16. f110Pifc:1f€io ~ ;~:p=t"i~{Uf ~ ~ ffi ~ ~ : 

~ = 1 + r + y + ryl, Rm t fq;- y = 1 ~X= 0 ~ I 

Find the particular solution of the fo11owing differentia( equation; 

~ = 1 + x2 + y2 + x2y2, given that y = l when x = 0. 

17. 'IJR~ ~: J sinx sin 2x sin 3x dx 

~ 

'I{R~ ~: f(l-x)~l + r) dx 

Evaluate : J sin x sin 2x sin 3x dx 

OR 

Evaluate: f(l-x)~l + x2) dx 

4 

4 

18. ~ y =.x3- llx + 5 Qt'W ~ "ID"ff ~Prn 'tiT~~~ 'flli"i~{Of y =x- 11 t" I 4 
~ 

~ q;r M ~~ ~ fif.:;{~a (approximate) 'IIR ~ ~ I 
Find the point on the curve y = x3 - llx + 5 at which the equation of tangent is y = x- 11. 

OR 
Using differentials, find the approximate value of~. 

19. ~y=(tan- 1x? ~. oT~fCfi 4 

d2 d 
(x2 + tf~+ 2x(r + 1) ~ = 2. 

lfy = (tan-1x)2, show that 

d2 d 
(r+ I)~+ 2x<x2 + t) ~ = 2. 

20. 'flt<filtl:fll~~~~CR~~fq; 4 
b+c q+r y+z [a p x] c+a r+p z+x =2 b q y 
a+b p+q x+y c r z 

Using properties of determinants, prove that 
b+c q+r y+z [a p x] c+a r+p z+x =2 b q y 
a+b p+q x+ y c r z 
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21. ~ { cos x ) n x ( n n) ~ ~ fCfi tan- l + sin x = 4- 2 x E -2, 2 · 
3MaT 

fu;g-~ sin-{1
8
7) +sin-{%)= cos-{~~). 

-{ cosx )-~-! (-~ ~) Prove that tan 1 + sin x - 4 2' x E 2' 2 . 

OR 

Prove that sin-{~)+ sin-r(~) = cos-{
36

) 17 ,s 85 . 

22. 11RT A = fR - { 3} ~ B = fR - { 1} t I ~ f: A ~ B ~ f(x) = (; = ~) 'WI' ~ t, 
'Qr~~ l~fcof~~~li31~Cflt I 31cf: t-1 Wff~ I 
Let A = fR - {3} and B = fR - { 1}. Consider the function f : A ~ B defined by 

r-2) f(x) = x _ 3 . Show that f is one-one and onto and hence find r-1. 

~-lf 

SECTION -C 

~~23 tl29~~~-c))6 3Tcf;t I 

Question numbers 23 to 29 carry 6 marks each. 

23. ~ A(3,-1, 2), B(5, 2, 4)(fm C(-1, -1, 6) mT Rmfur~cpr ~'"liCfi<tOI ~ ~ I 
W~CfJ1~P(6,5,9)~¢~~ I 

Find the equation of the plane determined by the points A(3, -1, 2), B(5, 2, 4) and 
C(-1, -1, 6) and hence find the distance between the plane and the point P(6, 5, 9). 

24. 'W mcJ t fen~ "1~\lfctt:~IW~ -ij) ~ 'il ~ 60% §l::ilql~ 'il ~ t ('f?.Tf 40% §I~ICflfl 'il ~ rffl 
t I ~ Cllf <);' ~ ~ cnm ~ fq;- §1~1Cflfl -q {g~c:moi 30% ~ §l::!lcH~ ~ 1 ~· ~ 
20% ~~~~~A ~m 1 crr:f -ij) 6f<i .q Llt:lfc:miMll -ij)~emf CfiT lll~lli ~ 
~ ~ ~ "tiT4T 7JCIT fcfl "3tl A -m;- ill'FfT i' I lt1 ~ CfJ1 Cfl!T l'llfqCfl('ll t fco ~ m;J ®1::41$11~ .q 

4 

4 

6 

m 'Cffi1l t ? 6 

65/l/1 

Of the students in a college, it is known that 60% reside in hostel and 40% are day 
scholars (not residing in hostel). Previous year results report that 30% of all students 

' who reside in hostel attain 'A' grade and 20% of day scholars attain 'A' grade in 
their annual examination. At the end of the year, one student is chosen at random 
from the college and he has an 'A' grade> what is the probability that the student is a 
hostlier? 
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25. ~ 3((11~C6 ~ ~ ~ 'C6T f.:ri:nuT Cfi«ff t I ~ ~ ;:rif ~ f-ri:fruT if~ A 1R" 1 t:i2T 3ftr 
"IJWR B 1R" 3 cR: "C6J1=1" Cfi"{==!f ~ t ~ ~ W ~ ~ f.rtiTuT -q 3 ti?: ~ A o/ rim L 

ticJ l1iR B o/ Cf;ll1 Cfi"{==!f ~ t I ~ :gf ~ 1lfu ~ t 17.50 rim ~ lR" IDff ~ ~ 7 

ffi'll cpl1fffi t 1 ~ ~ ~ CfiT ~ ~ t2 "tit fcficrr ~ m -:rif ~ ~ -q ~ 
~ ~ f<R:R ~ 3f"llf<::ct ~ ~ fq:;-~ Bm m-? 
~CfiT~~~~~mtf;'cR~~ffi~ I 6 

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 
3 hours on machine B to produce a package of nuts. It takes 3 hours on machine A 
and 1 hour on machine B to produce a package of bolts. He earns a profit ·of~ 17.50 
per package on nuts and ~ 7 per package of bolts. How many packages of each 
should be produced each day so as to maximize his profits if he operates his 
machines for at the most 12 hours a day? Form the above as a linear programming 
problem and solve it graphically. 

1t/4 

26. ~~fen J (--jtanx+--jcotx)dx=-j2 -~ 
0 

3 

J (2_xl + 5x)dxcni l1R <WIT Cfft ~ ~"{C\q 11 ~~ 1 

1t/4 

Prove that J (-)tan x + --jcot x )dx = -j2 · ~ 
0 

OR 
3 

Evaluate J (l_xl + Sx)dx as a limit of a sum. 

I 

27. fl41ct>~- fq-ftnffi ~r~lTPii\cf;nm.aTI 3x- 2y + 1 = o, 2x + 3y- 21 = o (f2n" x- sy + 9 = o ~ 

6 

fm"~q;r~~~l 6 

Using the method of integration, find the area of the region bounded py the lines 
3x- 2y + 1 = 0, 2x + 3y- 21 = 0 and x- 5y + 9 = 0. 

28. ~fcp~<*f~~~, ~~ ~~t~ ~ ~t, cit~ 

65/1/1 

~~~'&ffi1cfl~t I 6 

Show that the height of a closed right circular cylinder of given surface and 
maximum volume, is equal to the diameter of its base. 
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29. ~ q;J w;rtTr ~ f-11001ff1ftSii1 ~ tjti)Cf}(Uj ~ qj) ~ ~ ; 

x- y + 2z = 7 
3x+4y-5z=-5 
2x-y+3z=12 

Using matrices, solve the following system of linear equations : 
x~ y + 2z = 7 

J.x + 4y- Sz = -5 
2x-y+3z=12 

OR 
Using elementary operations, find the inverse of the following matrix : 

[ -! ~ ~ J 
3 1 1 
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