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Bihar School Examination Board (Senior Secondary), Patna
Mathematics-XII

Set-1
Time : 3 Hours + 15 Minute] [Maximum Marks : 100
Instructions to the candidate :

1. Fill in your Roll No. in the space provided on the first page of this question paper.

2. This question paper consists of 40 objective type questions. Total marks allotted is 40.

3. The candidate has to answer all the questions in the OMR Answer Sheet provided along with this question
paper.

4. Before answering, the candidate has to ensure that the OMR Answer Sheet is available along with the question
paper. _ :

5. All entries must be confined to the area provided in the OMR Answer Sheet.

6. Answer all the questions by completely darkening the cireles against the question numbers in the OMR Answer
Sheet using Black/Blue Ball point pen only.

7. Do not fold or make any stray marks on the OMR Answer Sheet, failing which it would be difficult to evaluate
the Answer Sheet.

8. Read all the instructions provided in the OMR Answer Sheet carefully before answering. After you finish answermg,
hand over the OMR Answer Sheet to the Invigilator. You are permitted to carry the question paper only
along with you.

Section-I : Objective Type Questions
Time : 1 Hour 10 Minute] [Full Marks : 40
I. For the following Question Nos. 1 to 40 there is only one correct answer against each question. Mark the correct
option on the answer sheet : 40 x 1 =40

1. Derivative of x* with respect to x is :

(a) x* (log x + 1) (b) x/ax*1 () x.x* (d) (1 + log x)

2. The radius of a circle is increasing at the rate of 0.7 cm/s..What is the rate of increase of its circumference ?

(a) 21 em/s (b) 0.7 T cri/s (c) 1.4  cm/s (d) None of these
: dy

3. Ifx=acos6,y=>5sin 6, then find =i o

() _—bcote (b) 0 (c) étane (d) _—btane
a : a a
4, J.lcoz%xxdxis equal to :
(a) tanx —secx + C (b) secx —tan x + C (c)tanx + secx + C (d) None of these
n/2 .
5. The value of J‘ log(ﬂgﬁj dx is :
5 4+3cosx
3 1l
(a) 1 (b) 2 ()0 (d) T

6. IfE and F are events such that P (E/F) = P (F/E) then :

(a) P(E)=P (F) (b)E=F () EcFbutE=F (DEnF=¢

7. If P and Q are symmetric matrices of same order, then PQ — QP is a :

(a) Zero Matrix (b) Identity Matrix
(¢) Skew-symmetric Matrix (d) Symmetric Matrix
8. Let A be a square matrix of order 3 x 3, then |KA| is equal to :

(a) 3K|A| (b)K3|A| (©K|A| (d) K?|A|




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

LT [hs hatsus Was 11 asevas vaew T AeAvi s Ui Aussur e wovis sy o UL dEPendent :

1 m m?

cos(p—d)x cospx cos(p+d)x
sin(b-d)x sinpx sin(p+d)x
(a)d (b) x (c)m dp
a1 G2 013
If A=|ay; agp ag3| and Aij ig the co-factor of a; thenD=.....

ag; Czp ass

(@) ayy Agy — gy Agy +agy Agy (b) aqy Ajg +agy Agy +ag,Ag,
(€) ay3Agy +agiAgy + a5 Ag; (@) Ay + A+ Agg

The area of the quadrilateral formed by the linesy =2x + 3,y =0,x=4,x =6 is:
(a) 26 square unit . (b) 24 square unit

(c) 20 square unit (d) None of these

The degree of the diff. equation is :

3 \2
[%J +Zx—y+cos(3§;}+7=0

(@2 b1 ‘ ©3 (d) Not defined
xe*
dx is equal to :
J L+x)? :
e’ e” Talg¥
—+C e* +C
(a) Lo (b) 1+ )2 ©efx+1+C (d) 1422
The direction ratio of a line are 2, 3, 7, then its direction cosines are :
@ %112 ®) \627\62" V62 ©) Je2’ Vo2 62 12°12°12
x x—
;e -1 =
tan y tan Ty o
L i T -3n
(a) 3 (b) 1 (¢) 9 (d) 4
Let A be a non-singular matrix of the order n x n then the |adj A| = ......
(@n |Al () |A|™ T (© |A| @ A"
IfA={1,2,3},B=1{5,6,7 and f: A — B is a function sych that flx) = x + 4, then what type of a function is /?
{a) many-one-onto (b) constant function
(c) one-one-onto (d) into
Let A {1,2,3,4 ... n}. How many bijective function f: A — A can be defined ?
(a) (n) (®) (n—1)! © n! dn
The point with position vectors (2, 6), (1, 2) and (p, 10) are collinear if the value of pis:
(@3 (b)-3 (c)_112 (d)6
The differential equation corresponding to curvey = ¢?°® * is:
(@ A-x2)y" —xy'=p2y =0 () (1-x?) y" —xy' + p%y =0
© V1-22y' = py (@ A -a?y" +xy'~p% =0
A binary composition * is defined on R x R by (a, b) * (¢, d) = (ac, bc + d), where a, b, ¢, d € R. Find (2, 3) * (1, — 2).
(a)(1,2) (b) (2,1) (01,1 (d)(2,2)
Find x and y if (2x, x + ) = (6, 2).
(a)x=3,y=-1 b)x=1,y=5 )x=-1,y=3 dx=5y=1
Iftanlx +tan 'y +tanl z = g, then the value of xy + yz + zx is :

(a)-1 (b)1 (@0 (d) None of these




24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

Ifsinlx +sinly= g’~ then )bhé value of cos  1x +cos 1 yis:
4 T . 2m
(a) 6 (b) 3 (c) 3
x 5 4 10
If 2 3y =|¢ g | then the value of x and y are :
(ax=2,y=3 (b)x=38,y=2 ©x=2,y=2
e bl 2 5
The values of ¢ and b, when | _ a 2ll-1]7|4| are:
@a=1,6=-3 b)a=-1,b=3 (@a=1,b=3
111
IfA=|1 1 1| thenAZis:
111
(a)27A (b)2A (c)3A
317
The value of the determinant |5 0 2| is:
2 5 3
(a) 124 "(b)125 - (c)134
x+1 x-1 4 -1
If x—3 x+2|7 |9 g | then the value ofx is:
(a)1 (b)2 ' ()3
If \/_+\/_-5 then (4, a) at 4y =
X Yy = > dx[ -
2 3 g 3
(a) 3 (b) 2 tc) - 5
_ -1 Jl ot Ig — ]_ : ﬂ _
If y =tan — then e =
@ 20+a) ®) 1442 © 154

The point on the curve x2 = 2y which is nearest to the point (0, 5) is :

(@) (22,-1 (b) (242,0) (c)(0,0)
9 0% B

Ile 4;01 0" log, 10 dx is equal to:
x +10*

(@) @19+ 10m1+C () 10° —x10 4+ C @ x%+ 10+ C

n/2 :
f_m(xa +xcosx+tan® x+1)dx=
T
(a) 2 (b) ® (©0
The area of the circle x% + y2 = 16 exterior to the parabola y? = 6x is :

(a) %(4n—\'/§) (b) %(4n+\/§) () %(81:—\@)

+! v
The solution of the differential equation 3‘3};:% ,wheny(1)=11is:
' 2

(@y=logx+x (b)y=logx +x ©y=xe*-1

(dmw
dx=3,y=3

dae=-1,b=-3

1

(d) 144

(d)4
2
(d)— =
} 3

(d) None of these,

@ (2,2)

@) log 1 + 10%) + C

(d)2

@ §(8n.+J§)

dy=xlogx +x

> T .on & s . 1A : v e
If a unit vector ; may be angles - with }, — with j and an acute angle 6 with j,, then the value of 8 is :

3 4
(a) 30° (b) 60° (c) 45°

(d)120°



-

i, Eals . i i RS vys vos IIL2, Ib2 daiu L3, m3’ n,. TheSe li .
will be coplanar if : 3 nes
L m n R Y -
(a) l, my n,|=0 (b) [Ma My my|= 0
ly my n, n, n, n,
©) lllg + mymgmg + nynong = 0 (d) None of these
39. The corner points of the feasible region determined by the following system of linear inequalities :
2¢c+y <10
x+3y <15
x y <0

2x +y<10,x + 3y<15,x, y <0 are (0, 0), (5, 0), (3, 4) and (0, 5). Let z =px + qy; where p, ¢ > 0, condition of p and
g so that the maximum of z occurs at both (3, 4) and (0, 5) is :

(@p=gq (b)p =2q (c)p=3q (d)g=3p
40. IfP(A/B) > P(A), then which of the following is correct : '
(a) (P(B/A) < P(B) (b) P(A nB) < P(A).P(B) (c) P(B/A) > P(B) (d) P(B/A)=P(B)
Answers

1.(a) 2.(c) 3.(a 4.(a b5.() 6.(a 7.(c) 8((Mb) 9. 10.(c) 11.(a) 12.(d) 13.(a) 14. (c)
15.(b) 16.(b) 17.(c) 18.(c) 19.(a) 20. (d) 21.(b) 22.(a) 23.(b) 24.(c) 25.(a) 26.(a) 27.(c) 28.(c)
29.(b) 30.(c) 31.(a) 32.(a) 83.(d) 34. (b) 35.(c) 36.(d) 37.(b) 38.(a) 39.(d) 40.(c).

Section-II : Non-Objective Type Questions
Time : 2 Hours 05 Minute] [Full Marks : 60

Instructions to the candidate ;

Candidates are required to give their answers in their own words as far as practicable.

Figures in the right hand margin indicate full marks.

Section II of this question paper consists of 12 non-objective type questions having total marks 60.

The candidate has to answer all the short answer type questions from Q, No. 1 to Q. No. 8 and all 4 Long answer
type questions from Q. No. 9 to Q. No. 12 in his/her answer-book which is provided separately. Q. Nos. 1 to 8
carry 4 marks each and Q. Nos. 9 to 12 carry 7 marks each,

5. Write the Question number with every answer,

i

- Question Nos. 1 to 8 are of Short answer type. Each question carries 4 marks : 8x4=32
1. Iff:R — Ris defined by f (x) = x* — 8x + 2, find £ (f (x)).
[Ans. See Page No. 3, Q. No. 2.]
, 84

8 18
17 ~°% 35

[Ans. See Page No. 12, Q. No. 1.]

1 1

2. Prove that : sin~ g —sin”

5. 12 |% %] 2 [* 1] then find the values of x and
& 3 y = 6 6 en 1n e values o1 x an y.

[Ans. See Page No. 24, Q. No. 3.]

. . a b 2 5
Find the values of ¢ and & for which : “ L=

[Ans. See Page No. 25, Q. No. 4.]
x+y 2x 2x
4. Using property of determinants, show that: | 2x x+y 2x | — (5x & y) (y —x)?

2x 2 x+y
[Ans. See Page No. 37, Q. No. 2.]




II.

10.

11.

12.

| If y* = e2~*, prove that : —

dy \U+1ogy,
dx ~ logy
[Ans. See Page No. 50, Q. No. 4.]
Find the intervals in which the function given by flx) = x2 —4x + 6 is :
(a) strictly increasing
(b) strictly decreasing.
[Ans. See Page No. 65, Q. No. 4.]

ex

Evaluate : _[ \/57— dx.

— 4" _e2x
[Ans. See Page No. 81, Q. No. 3.]
Or

coSx
(1-sinx)(2-sinx)

[Ans. See Page No. 82, Q. No. 4.]

n/2 sinx

Integrate the function with respect to x.

Evaluate :

- dx
0 sinx+cosx

[Ans. See Page No. 91, Q. No. 1]

Or
2 x
Evaluate : I —&—2— x
1 1+x)
[Ans. See Page No. 92, Q. No. 3.] i
Question No. 9 to 12 are of long answer type. Each question carries 7 marks. 4x7=28

A relation r on the set of straight lines is given by arb iff ‘a is parallel to &’. Show that ‘7’ is an equivalence relation.
[Ans. See Page No. 5, Q. No. 2.]

Prove that : cot™ 7 + cot™ 8 + cot™ 18 = cot™! 3

[Ans. See Page No. 17, Q. No. 5]

Or
-1 1 2
Using elementary operations, find inverse of the following matrix : 1123
311
[Ans. See Page No. 29, Q. No. 9.]
x2+1 xy Xz
Using properties of determinants, prove the following : | xy y2+1 ¥2 | =1+4+x%2+y2+22
| xz yz 22 +1

[Ans. See Page No. 41, Q. No. 4.]
Or
Show that the function flx) = |x — 3|, x € IR is continuous but not differentiable at x = 3.
[Ans. See Page No. 59, Q. No. 7.]
A wire of length 28 cm is to be cut into two pieces. One of the piece is to be made into a square and other into a
circle. What should be the length of the two pieces so that the combined area of the square and the circle is
minimum ? '
[Ans. See Page No. 71, Q. No. 2.]
Or

Evaluate : I(,/cot x + /tan x) dx.

[Ans. See Page No. 85, Q. No. 4.]



| Set-11

Section-I : Objective Type Questions

General Instructions : See Set-1.

10.

11.

12.

13.

14,

15,

Consider the binary operation * on Q defined by x *y = 1 + 12x + xy, V x,y € Q, then 2 * 3 equals :

(a)31 (b)41 (c) 43 (d)51
[ A — B will be an into function if : .
(a)f(A)cB (b)f(A)=B (c0BcfA) (d) f(B) cA.
The range of the function Ax) = f(x —1)(3—x) is:
(a)(1,3) (b)(0,1) “(©(-2,2) (d) None of these
If R be a relation on A such that A = (1, 2, 3}, and R = {(2, 2), (3, 3), (2, 3), (3, 2), (3, 1),(2,1)}, thenRis:
(a) reflexive (b) symmetric (¢) equivalence (d) transitive
Iff: R — R be defined as Ax) = 2x + 3, then £ (x) =:
-3 3
(a) 20~ 3 ) 5 © 5 (d) None of these
e (@Y (Y |
The order of the differential equation ) +2 o +9Y =01s:
(a)2 (b)3 (c)4 (d) None of these
The differential equation of family of lines passing through the origin is :
()x&=y (b)y@:x ) )@=y (d)ﬂz"
D) dx © dx

IfA = [1 : 2} then :
3 4

@|A|=0 (b) A exists (c) A%2=2A (d) None of these
| Vx+1 . | vx-1 dy
Ify = sec!| *=—= [+sin™ then — =
Y [x/o_c Lol Jr+1 dx
i
(@)1 (b) © (c) 9 do
If y =x2% + 3x + 4, then the slope (gradient) of the normal to the curve at point (1, 1) is :
1 1
(a)5 (b) —% (c)8 d g

Ify = sec (tan~! x) th @y _
y = sec (tan™ x) then - =

x X ' . X

(a) N (b) —m (c) N (d) None of these

If 2x + 5y — 62 + 3 = 0 be the quation of a plane, then the equation of any plane parallel to the given plane is :
(a)3x+5y—~62+3=0 (b)2x -5y +62+3=0

(©2x+5y—62+k=0 (d) None of these

1 1
Let A and B be two events such that P (A) = 3’ PB)= 1 P(AnB)= %, then P(%J

1 2 3 :
(a) 5 (b) 5 (c) 5 (d) 5

d
Thesolutionofé =1l4+x+y+ay:

2 2
(@x-—y=kQA+xy) (b)log (1 +y) = x+x?+k (@log(1+x) = y+y§+k (d) None of these

Ifa=2i+5)+% and b=41-2 j+} then a.5 =
(a)0 b)-1 ()1 (d)2




+/2 .
16. J sin® x dx equals :

-2
(a)—1 (b)1 ()0 (d) None of these
17. The probability of getting a doublet with 2 dice is :
2 1 5 o5
(a) 3 (b) 6 (c) 6 (d) 36
e e - — - - .
18. If 2i+ j+k,6i—j+2k and 14i-5 j+4 % be the position vectors of the points A, B and C respectively, then :
(a) A, B, C are collinear (b) A, B, C are non-collinear
- >
(c) AB LBC (d) None of these
19. The value of ¢ in Rolle’s theorem for Ax) = x% — 1 in interval [- 1, 1] is : .
1 ,
(a) 5 (b) 0 (c) i (d) None of these
20. The angle which the tangent to the curve y = 22 at (0, 0) makes with the positive direction of x-axis is :
(a) 90° (b) 0° (c) 45° (d)30°
21. The relation ‘less than’ in the set of natural numbers is :
(a) only reflexive (b) only symmetric
(c) equivalence relation ) (d) only transitive
22. If function f: R — R be defined by f(x)=(3~x°)? then foflx) is :
(a) 47 (b) a3 (c) (3 -x% (d)x
23. Algebraic expression for sin (cot™1 x) is :
1 1 X
@ 1 (b) V42 i (c) At (d) None of these
24. The value of sec? (tan™! 4) + cosec? (cot™! 2) is :
(a)12 (b) 18 (c)22 (d) 25
25. Scalar matrix is :
-1 00 0 0 -1] 0 01 "—1 0 0
@| 10 w010 @)% Lt 4 @l 01 0
0 01 1 0 0 100 [_O 0 -1
4 2
26. IfA=|_, 1| then (A-2I) (A - 3I)is equal to:
(@0 (YA (1 (d)2A
6i -3t 1
27 If 4 & -1 x + 1y, then the values of x and y are :
20 3 i
(a)0,0 (b)0,1 (©1,0 (d-1,-1
v . 1w
28. Ifw is cube root of unity then the value of (W° w® w'| is-
wt w1
(a)1 (b)2 ()3 (d)4
29. Ifon [0, 1] Lagrange’s Theorem is true for Alx) = x3 — 2x2 — x + 3, then the value of ¢ is :
)2 b) = 0=
(a (b) 2 (©3 (d) 3

|x|+3, if x < -3
30. If f(x)=<-2x, if -3 <x<3 then thevalueof f(-3)is:
6x+2 if x >3

(a)0 (b)-3 (©)3 (d)6




Ja.

32.

33.

34.

35.

36.

38.

39.

40.

41O Liia STV U AN e Vtalgcaav VU UG LUL VT — LA AU LT pPuliav,
J t=1

(a)(1,2) (b)(2,1) () (0,0) : (d)(2,2)
J;‘lx_ -

The value of 2o so 5 ;

(a)tant (x + 1)+ C b tant(x+2)+C (©)sinl(x+1)+C (d)sinl(x+2)+C

2 . o9
j 2s1n X dx =

T T
(a) 1 (b) 21 ©n (d) 2
Area lying between the curves y? = 4x and y = 2x is :

2 1 1 3
(a) 3 (b) 3 (c) 2 (<)) 1
The differential equation for different values of A and B is the curve y = Ae* + Be ™ is :

dZy dZy dZy d2y
(a) i Y (b) ol =Y (© dxz 4y +3 . (d) & +y=0
If a= xi + 2] — zk and Z =8 — yj‘ + k are two equal vectors, then the value of x +y + z is :
()0 (b)3 ()-3 @1
The coordinates of the point, which is equidistant from the points (0, 0, 0), (a, 0, 0), (0, b, 0) and (0, 0, ¢) are :

abec a bec ) : ( a b ¢ ) ( ab ¢ )

(a)(z’z’cJ (b)(_z’_z’z @272 2 D"22 72
The maximum value of Z = 4x + 2y subjected to the constraints 2x + 3y <18, x +y 2 10;x, y 20 is :
(a)39 (b) 54 (©15 ‘ (d) None of these

' 1
The probability that a student is not a swimmer is 5 Then the probability that out of five students, four are

swimmers is :

4\'1 4\'1 174}
(@)5C, 55 (b) 55 (e 5013 5 : (d) None of these
J‘_aa:v:ufa2 —x% dx =
i T n
(a) 1 (b) 3 (¢ 3 o
Answers

1.(a) 2.(a) 3.(b) 4.(b) 5.(b) 6.(a) 7.(a) 8.(b) 9.(d) 10.(b) 11.(d) 12.(c) 13.(d) 14.(b)
15.(b) 16.(c) 17.(b) 18.(a) 19.(b) 20.(b) 21.(d) 22.(d) 23.(b) 24.(c) 25.(d) 26.(a) 27.(a) 28.(c)
29.(d) 30.(d) 31l.(a) 32.(a) 33.(d) 34.(b) 35.(b) 36.(a) 37.(a) 38.(d) 39.(a) 40.(d).

Section-II : Non-Objective Type Questions

General Instructions : See Set-I. )

5. What is the range of the function f(x) = [x_—i| ?

[Ans. See Page No. 3, Q. No. 5]

Write the function of tan™ [E—DS 6. X

. , ¥ < ©t in the simplest form.
COS X + 81 x

[Ans. See Page No. 13, Q. No. 4.]
Or

10
Solve the following matrix equation for x : [x 1] I: 9 O] =0

[Ans. See Page No. 25, Q. No. 6.]




II.

Ax x*

Show that A = A, where : A = |By y? A= vy

Cz 2°

[Ans. See Page No. 38, Q. No. 5.]

1" A B C
2
1 2y 2x xy

Or

Test the continuity of the function Aix) at x = 0, where

[Ans. See Page No. 51, Q. No. 5.]

.1
xsin —, when x 20

flx) =

X

0,whenx =0

Find the intervals in which the function fix) = 3x% — 4x3 — 1242 +-5 is :

(a) Strictly increasing
(b) Strictly decreasing.

[Ans. See Page No. 66, Q. No. 6.]

CO8 Xx.

Integzate thelfunctignymse e eres

[Ans. See Page No. 82, Q. No. 4.]
1

T
0 1+esmx

[Ans. See Page No. 92, Q. No. 5.]

Evaluate :

[Ans. See Page No. 105, Q. No. 3.]

sin x)

Or

Or
Using integration, find the area of the region bounded by the lines 2x +y =4, 3x -2y =6 and x — 3y + 5 = 0.

Find the particular solution of the differential equation :

% =l+x+y+xy, giventhaty:OWhenx:l.

[Ans. See Page No. 115, Q. No. 5.]

Solve the following differential equation : x

[Ans. See Page No. 117, Q. No. 11.]

dy

with respect to x.

Y

—=y-x tan=
dx 7 x

Show that the line **3 = ¥=1_2-
-3 1 5

[Ans. See Page No. 147, Q. No. 4.]

General Instructions : See Set-1.

Ifthe functionf: R — Risgivenbyf(x)=+*>+2and g: R > Ris given by g (x) :

hence find fog (2) and gof (-3).
[Ans. See Page No. 6, Q. No. 7.]

1 1
Prove that : tan™! 3t tan™! i tan™

[Ans. See Page No. 18, Q. No. 9.]

9 x+1 y-2 z-5

d
and —

.1
: ;}' + tan™

Or

s I

w1 A

2

are coplanar.

X

1 ; x # 1, then find fog and gof. and



1u.

11.

12.

DULVE Dy nadurix Liglyva uie WVWING System oI equations :
2¢ -3y +5z =11
3 +2y—4z =-5
x+y=2z=—3
[Ans. See Page No. 42, Q. No. 7.]
If the following function flx) is continuous at x = 0, find the value of a.

1-cos4x %<0
2
fx) = 4 4 ;p x=0
‘ Jx ‘
. x>0
LoA16+x

[Ans. See Page No. 58, Q. No. 4,]
Or

B |

Show that the altitude of the right circular cone of maximum volunie'that can beé inscribed in a'sphere 0f radius r

is % . Alsb show that the maximum volume of the cone is 2% of the volume of the s‘i)here. g

V[Ang'.ﬁ See Page No. 73, Q. No. 6.]
Evaluate : _[01 (8x% +1)dx as a limit of a sum. .

[Ans, See Page No. 95, Q. No. 1.]

%o o2
00 00




Instructions :

All entries should be confined to the area provided.
In the OMR Answer Sheet the Question Nos. progress
from top to bottom.
. For marking answers, use BLACK/BLUE BALL POINT

PEN ONLY.
. Mark your Roll No., Roll Code No., Name of Exam. Centre
in the boxes/space provided in the OMR Answer Sheet.
Fill in your Name, Signature, Subject, Date of Exam in
the space provided in the OMR Answer Sheet.
Mark your Answer by darkening the CIRCLE completely,

like this.

Correct Method Wrong Method

VN EOR) D@0
DQOO®
N IO

7. Do not fold or make any stray marks in the OMR Answer
Sheet.

If you do not follow the instructions given above, it may be
difficult to evaluate the Answer Sheet. Any resultant loss
on the above account i.e., not following the instructions
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8.

f=dor :
Teft wfaftea fad o v ok & it v | _
OMR 3% 951 § 93 T el SR & ) Y oA &
gl -
IR we/Ae s @Ee i1 g fafga i

Y AA o, T IS o, uﬁm%a'a»‘HmOMRwW“T
ﬁrﬁfﬁaaﬁﬁ/wﬁﬁmml

=

OMR 3 T3 # Feifid T TR ST 79, TEeR, fererm,
TRYaT o1 TR S i |

6. 'aﬁw@ﬁiﬁwmﬁmm@ﬁﬁaﬁ|
we fafer Tera faferat
NN XOR) D@OD
DQOO®
@@O0OD®
7. OMR SR U HI 7 TS 31961 38 W ef-aef fog = ammd |
g, T T et ot urer A fopu o 1 fearfr & SR Wl <61

Wmaﬁ%ﬁ‘@m@ﬁﬂ?ﬁﬁaﬁg&@ﬁ@%ﬁ
Wﬁaﬁfmﬁtﬁmwwmﬁm|

3

. Name (in BLOCK letters)/a™ (8™ & 3181 #) 7. Roll Code / & e 8. Roll Number / &
l | [ .

. Date of Exam/uiza =1 fiafy 0O © © @l ‘@!©I@|@
[ § Q0D ORORONO
—  |8383| |e3sd
[Name of the Exam Centre/9dl&1 &= b1 94 — % % % % % % % %
Full Signature of Candidate/attaneff =1 qof g&1aR % ® ® ® ® ® ® ®
| | ® O @ DD D
‘I.lwigilator’s Signature/fFiaF 1 TRER |

®

For answering darken the circles given below/3wW & fag = sifera W 1 wmg 3|
1. @ ® © O 14. ®» ® © O ‘27. @ © O

2. | @® ®) .| @ ® © O 28. | @® © ®

3. | @ © © 6. | @ ® © O 2. | @ © ©

.| ® ® © © 1. | @ ® © © . ® ® O ©

5| ®@ ® © © . ® ® © © ) & @ 9O 0O

| ® ® © O | ® ® © O 2 ® ® O O
1| ®@ ® © © 20|® ® © O w3 8 & 8

.| ® ® © O 2. | ® ® © © % | @ ® © O

9. | @ ® © O 2| ® ® © © .| ® ® © O

0. @ ® © © 28.| @ ® © © 37. | @ © ©

1. | @ ® © © 2. | @ ® © ® .| ® ® © ©

2. | ® ® © 0O 2. | ® ® © ® 3. | @ © ©

3. @& ® © ©O .| @ ® © © 0.| @ ® © ©




SA-MAT (OPT)
EXAMINATION PAPER, 2015
Bihar Sehool Examination Board (Senior Secondary), Patna

Mathematics
Class-XII
Time : 3 Hours 15 Minutes] [Full Marks : 100
Instructlons to the candidate :

1. Fill in your Roll No. in the space provided on'the first page of th1s question paper.

2. Tlns question paper consists of 40 objective type questions. Total marks allotted is 40.

3. The candidate has to answer all the questlons in the OMR Answer Sheet provided along with this question

paper. -

4. Before answermg, the candidate has to ensure that the OMR Answer Sheet is available along with the question
paper.

5. All entriés must be confined to the area provided in the OMR Answer Sheet.

6. ~ Answer all the questions by completely da.rkemng the circles against the question numbersin the OMR Answer
- Sheet using Black/Blue Ball point pen only.

7. Do not fold or make any stray marks on the OMR Answer Sheet falhng which it would be difficult to evaluate
~ the Answer Sheet.

8 Read all the instructions provided in the OMR Answer Sheet carefully before answermg Aﬁer you finish
answering, hand over the OMR Answer Sheet to the Invigilator. You are permitted to carry the question
paper only along with you.

Section-I
Objective Type Questions
Time : 1 Hour 10 Minutes] [Full Marks : 40
I. For the following Question Nos. 1 to 40 there is only one correct answer against each question. Mark the correct
option on the answer sheet : 40x1=40
1L Ifflx) =flx,) = x, =%,V x,,x, € A, then the function f: A - Bis :
(a) One-One (b) Constant (c) Onto (d) Many One
. V3
2. The principal value of sin~? o | is:
2n T T T
(a) 3 (b) 6 (¢) 4 (d) 3
3. tan~lx =
1 1
(a) cotlx (b) — (c) cot~! — (d) — cot~'x
cot x
1 x «°
4. 1 y 2
1 2z 22
(@) (x—y)y +2)z +x) (b) (x + y)y —2)(z —x) (€) (x —y)y —2)z + x) (d) (x—y) (y —2)(z —x)
2x-y b 6 5
5 If 3 y| =3 _g|,thenx =:
(a)3 (b) 4 (©5 (d)8
.1
6. a (sm x) =
1 1
(@ [_.2 (b) - (c) 2(1-x?) @ (1-x?

1- %2
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

d :
“—(sin~'x + cos 1x) =
dx

n 1
(a)0 (b)1 (© 2 (d) \/1 ——x2

dy
= ain (13 &y .
Ify = sin (x?), then Mk

(a) %3 cos (x3) (b) 3x2 sin (x%) (c) 8x2 cos (x?) (d cos (x®)
dy

= 2 ——r — ¥
If y = tan?x, then de =
(a) sec’x (b) sec*x (c) 2tan x sec x (d) 2tan x sec®x
.[1 dx =

‘ 2
@x+& b)1+k (c)%—+k (d)logx + %
e
\/; [
2
(@) Jx +k ®2x +k ()x+k @ 32 +k
dx
l+cosx ~
1 :
(a)tan% +k (b)§tan§ +k (c)2tan§ +k (d)tanzg- +k
b
j x° dx =
e 6 _ 6 6 _ 36
() b5 — a5 w2 6“ (0) “— 2 (d) g%~ b°
. . . Lody % |
The Solution of the differential equation dx = y IS
@x—y=k b)x?~y2 =k @3 —yP =k Dxy=k
d
The integrating factor of the linear differential equation d—i +y-sec?x = tan x sec? x is :
(a) tan x (b) etan= | (c) log tan x . (d) tanZ
(dy)}  d?
The degree of the differegtial equation 1 + ((—i—i) B EZ is:
(a)l (b)2 (©3 (d)4
2 dv )
The order of the differential equation d—g + 8 (_y) =xtis:
dx dx
(a)1 (b)2 (©)3 (d4
The position vector of the point (1, 0, 2) is :

i - o - 2 - - - -
@i +J+2k (b) i +2j ()i +3% @i +2k
The modulus of 7-? - 2;’) + Z is :

(a) J10 (b) /55 ©3.6 (d)6

If 0 be the origin and O—)P =27 + 3j —4% and 0—>Q =5; +4,/]\' —3];, then P_Q is equal to :
@75+ ] -7k ®-33-5-% ©-Ti-7J +Tk DB+ k
The scalarproductof5§ + 3 _3% and 3% —4] +This:

(a) 10 (b)-10 ()15 (d) -15

If Z z = (0, then

- - -

@alb ®g b ©a+b=0 @a-3=0



23.

24,

25,

26.

217.

28,

29.

30.

31.

32.

33.

34.

35.

36.

37.

L
i

i.J =

()0 (b1 © % - %
Exj=

(a)0 (b)1 () i (d- i

- o

a.a

@0 (b)1 () |al2 d]al
The direction cosines of the y-axis are :

(a) (0,0, 0) (b)(1,0,0) (©)(0,1,0) (d)(0,0,1)
The directions ratios of the line joining the points (x3, ¥y, 27) and (xy, ¥, 2,) are :

(@) %, + %y, ¥, + 75, 2, + 2, (b) \/(x1 - x2)2 +(y - yZ)2 +(z - 22)2
(c) Lt %2 y1+y2 , Atz (D xy =%, Y=Y 25— 24

The coordlnates of the m12dp01nt of the line segment joining the points (2 3,4) and (8, - 3, 8) are :
(a)(10,0,12) (b) (5, 6,0) (c)(6,5,0) (d)(5,0,6)
If the direction cosines of two straight lines are l;, m;, n,and l,, m,, n, then the cosine of the angle 6 between
them or cos 0 is :
Y- S
lh my  ng
@ Li+m+n
ly + my + ng

(@ U, +my +n) Uy +m,+n,)
©1ll,+ mm,+nn,

The d1rect1on ratios of the normal to the plane 7x + 4y - 2z + 5 = 0 are :

(a)7,4,5 (b)7,4,-2 ()7,4,2 (d)0,0,0
If the line £ _lxl = ;yl = —nzl is parallel to the plane ax + by + cz + d = 0, then :
()& woleinl (b)al +bm +cn =0 @al+bm?+cen?=0 - (d)a%?+b*m? +cn?=0
m n
If the planes ax + by + ¢,z + d; =0 and ax + byy + cpx + d, = 0 are perpendicular to each other, then :
(a)Z—;=21—2=z—; (b)ﬂ+2’12 —_o | @ag by rec=0 @ afa + b6} + i} =0
The distance of the plane 2x — 3y + 6z + 7 = 0 from the point (2, - 3, - 1) is ;
1
(a)4 (b) 3 ()2 (d) 5

IfP(A) = § ,P(B)= 5 ,PANB) = 1 , then P(A U B) =

1 5
(a) § : (b) § (c) 3 (d) 3
If A and B are two independent events, then :
(a) P(AUB)=1-PA"PB") (b) PLANB)=1-P(A)P(B"
P 7
©)P(AuB)=1+PANPB) (d)P(AUB) = P?]g ;
3 4 5‘
0 2 3 _
0 0 7
(a)40 . (b) 50 (c)42 (d)15
2 3
The inverse of A = [5 k] will not be obtained if 2 has the value :
3 5 15
(a)2 (b) 5 (c) 3 (d) o



e /TS -

1- 2

38. cos! 1+a2 =

(a) 2 cos'x (b) 2 sin' x (¢c)2tan'x (d) cos™! 2%
39. For any unit matrix :

(a)l?2=1 ) |I|=0 ©|1]=2 d|I]=5

J‘ dx
40. If,x>a J 27" 2=
—-a 1 x+a 1 >
(a)—logx+a +k (b)%logx +k (c) Zlog(xz—a2)+k (d)log (x + Jx® —a? )+ £
Section-II
Non-Objective Type Questions
Time : 2 Hours 05 Minutes] [Full Marks : 60

1.

2.
3.
4

Instructions to the candidate :

. The candidate has to answer all the short answer type questions from Q. No. 1 to Q. No. 8 and all 4 Long answer

.O'l.

Candidates are required to give their answers in their own words as far as practicable.
Figures in the right hand margin indicate full marks.
Section II of this question paper consists of 12 non-objective type questlons having total marks 60.

type questions from Q. No. 9 to Q. No. 12 in his/her answer-book which is provided separately. Q. Nos. 1 to 8
carry 4 marks each and Q. Nos. 9 to 12 carry 7 marks each.
Write the Question number with every answer.

II.

10.

11.

12.

Question Nos. 1 to 8 are of Short answer type. Each question carries 4 marks : 8x4=32
Prove that : 4 (cot=!3 + coses™?! /5 )=n

1 be a(b+ec)

1 ca blc+a)

Evaluate A = .
1 ab c(a+b)

70 30
F1ndthevaluesofXandY X+Y= [ } andX—Y:[O 3]
: dy
Ify = sin [cos {tan (cot x)}], then find e
d
Ify = tan~'x, then find d_i by first principle.

Integrate : je" cos x dx .

- A A A - A [ A - -
If g =2i-3j-5kand b =-7i -6/ +8k,find ¢ x b.
A speaks the truth in 75% cases and B in 80% of the cases. In what percentage of cases are they likely to
contradict each other in stating the same fact ?
Question Nos. 9 to 12 are of Long answer type. Each question carries 7 marks. 4x7=28
w4
Evaluate : j sin® x dx

0
Solve the differential equation : (x ~y) dy — (x + y) dx = 0.
Or
dy y
2

Solve the differential equation : ety T
X X X

Find the equations of the straight line perpendicular to the two lines 2 i =2 e e o

and passing through their point of intersection.
Minimize Z=-3x+3y
Subject to : x+2y<8
3x +2y<12
x2>20,y20.

O ¢%
L X4 0‘0
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Instructions :

. All entries should be confined to the area prov1ded
. In the OMR Answer Sheet the Question Nos. progress

from top to bottom.

. For marking answers, use BLACK/BLUE BALL POINT

PEN ONLY.

. Mark your Roll No., Roll Code No., Name of Exam. Centre

in the boxes/space provided in the OMR Answer Sheet.

. Fill in your Name, Signature, Subject, Date of Exam in

the space provided in the OMR Answer Sheet.

6. Mark your Answer by darkening the CIRCLE completely,
like this.
Correct Method Wrong Method
X _EON) LD@O®
DOOD®
®0®
7. Do not fold or make any stray marks in the OMR Answer

8.

Sheet.

If you do not follow the instructions given above, it may be
difficult to evaluate the Answer Sheet. Any resultant loss
on the above account i.e., not following the instructions
completely shall be of the candidates only:
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MODEL PAPER, 2016

Central Board of Secondary Education (CBSE), All India

Mathematics-XI1
(Solved)
Time : 3 Hours] [Max. Marks : 100

General Instructions :
- (i) All questions are compulsory.
(i) Please check that this question paper contains 26 questions.
(iii) Questions 1-6 in Section A are very short-answer type questions carrying 1 mark each.
(iv) Questions 7-19 in Section B are long-answer I type questions carrying 4 marks each.
(v) Questions 20-26 in Section C are long-answer II type questions carrying 6 marks each.
(vi) Please write down the serial number of the question before attempting it.

Section-A
Question numbers 1 to 6 carry 1 mark each.
1. Iff:R — R, be defined by f (x) = (3 — x*)"3, then find fof (x).
[Ans. : See Page No. 3, Q. No. 4.]
2. A binary composition * is defined in Z* by a * b = a® — a; a, b € Z*. Find 2 * 5, where Z* is the set of positive

integers.
[Ans. : See Page No. 5, Q. No. 15.]

3. Write the principal value of [tan™ (-/3) + tan™! (1)]
[Ans. : See Page No. 11, Q. No. 10.]

— +¢% then find b .
sinx dx

[Ans. : See Page No. 49, Q. No. 3.]

4. Findy=

5. Ii (logj Ydx = ....... + k, where & is a constant.
dx
[Ans. : See Page No. 79, Q. No. 2.]

6. Iffix) = J:tsint dt, then write the value of £ (x).

[Ans. : See Page No. 90, Q. No. 1.]
Section-B
Question numbers 7 to 19 carry 4 marks each.

7. If [2x 4] [_z] = 0, find the positive value of x.

[Ans. : See Page No. 25, Q. No. 8.]
8. Express the determinant |A| in factors, where :

1 1 1
[Al=|a b c|=(a-b)b-=clc-a)a+b+c)
a® b B

[Ans. : See Page No. 37, Q. No. 3.]




10.

11.

12,

13.

14.

15.

16.

17.

18.

Or
Test the continuity of the function flx) at x = 0, where

x sin l, when x # 0
fx) = x

0,whenx=0

[Ans. : See Page No. 51, Q. No. 5.]
Using properties of determinants, show that :

‘b+c a a |
b c¢+a b | =dgbe
‘ c c a+b|

[Ans. : See Page No. 40, Q. No. 10.]

Find the intervals in which the function given by fix) = x2 — 4x + 6 is :

(a) strictly increasing : (b) strictly decreasing.
[Ans. : See Page No. 65, Q. No. 4.]

Evaluate : | .
valuate : : ;
. \/sin3 x sin (x + a)

[Ans. : See Page No. 81, Q. No. 2.]

Evaluate : I:{|x|+|x—2|+|x—4|}dx

[Ans. : See Page No. 95, Q. No. 14.]
Find the area of the region bounded by the parabolay =x2 and y = Jx].
[Ans. : See Page No. 103, Q. No. 4.]

' . d. .
Find the particular solution of the differential equation : d—y =1+x+y +xy, given that y = 0 when x = 1.
x

[Ans. : See Page No. 115, Q. No. 5.]
Or
Find the vector and cartesian equation of the line passing through the point (2, 1, 3) and perpendicular to the

r4

x—1 _ y—2=z—3 and 2= = y=3'

1 2 3 -3 2
[Ans. : See Page No. 147, Q. No. 6.]

lines

Find a vector (_z) of magnitude 5.2, making an angle of g with x-axis, ~ with y-axis and an acute angle 6 with
z-axis. .

[Ans. : See Page No. 131, Q. No. 9.]

A die is thrown twice and the sum of the numbers appearing is observed to be 7. What is the conditional probabil-
ity that the number 2 has appeared atleast once ?

[Ans. : See Page No. 167, Q. No. 4.]

A bag A contains 3 white and 2 red balls and a bag B contains 4 white and 5 red balls. One ball is drawn at
random from one of the bags and is found to be red. Find the probability that the ball was drawn from the bag B.
[Ans. : See Page No. 169, Q. No. 9.] .

The probability that a bulb produced by a factory will fuse after 150 days of use is 0.05, find the probability that
out of 5 such bulbs

(i) none (ii) not more than one
(iii) more than one (iv) atleast one will fuse after 150 days of use.
[Ans. : See Page No. 175, Q. No. 4.]
Or
x-5_ y+4 2-6

write its vector form.

The cartesian equation of a line are

ki

7
[Ans. : See Page No. 158, Q. No. 2.]



19. A dietician wishes to mix together two kinds of food X and Y in such a way that the mixture contains atleast 10
units of vitamin A, 12 units of vitamin B and 8 units of vitamin C. The vitamin contents of one kg food is given

below :
Food | VitaminA | VitaminB | VitaminC
X T o
Y 2 ‘ 2 1

1 kg of food X cost ¥ 16 and 1 kg of food Y cost ¥ 20. Find the least cost of the mixture which will produce require
diet.

[Ans. : See Page No. 165, Q. No. 4.]

Or
A man is known to speak truth 3 times out of 4. He throws a die and reports that it is a six. Find the probability
that it is actually a six.
[Ans. : See Page No. 168, Q. No. 4.]

Section-C
Question numbers 20 to 26 carry 6 marks each.
20. Let f: N — R be a function defined as f (x) = 4x% + 12x + 15. Show that f:N — S, where S is the range of fis

invertible. Find also the inverse of f.
[Ans. : See Page No. 8, Q. No. 10.]

Or

1 1
Prove that : 2 tan™! (—j +sec! (@) +2tan™! (—) Z
5 7 8 4
[Ans. : See Page No. 15, Q. No. 13.]
0 —tan o/2
tan o/2 0

[Ans. : See Page No. 27, Q. No. 4.]
22. Find the values of @ and b such that the function defined by

10 cos o —sin o
21. IfA:[ ]andI:[O 1],thenprovethatl+A=(I—A)[ :l

sino  cos o

"5 , ifx <2
fx) =<ax+b , if2<x<10
21 , ifx>10

[Ans. : See Page No. 58, Q. No. 3.]

23. Find the equations of the tangent and normal to the curve x = a sin®6 and y = @ cos3 0 at § =

[Ans. : See Page No. 67, Q. No. 12.]

&~ a

Or

Evaluate : f(x -3 \,;x2 +3x — 18 dx.
[Ans. : See Page No. 84, Q. No. 1.]

w2 )
24. Prove that : -[0 log sinx dx = Jo lo

[Ans. : See Page No. 95, Q. No. 2.]

25. Using integration, find the area bounded by the curve x2 = 4y and the line x = 4y — 2.
[Ans. : See Page No. 105, Q. No. 4.]-

26. A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 8 hours on machine B to
produce a package of nuts while it takes 8 hour on machine A and 1 hour on machine B to produce a package of
bolts. He earns a profit of ¥ 17.50 per package of nuts and  7.00 per package on bolts. How many packages of
each should be produced each day so as to maximize his profit if he operates his machinés for atmost 12 hours a
day ? '

[Ans. : See Page No. 161, Q. No. 5.]

g cosx dx = —glog2
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I

Examination Paper, 2015

C.B.S.E. (All India)
Mathematics
Class-XII
Set-1

Time : 3 Hours] [M. M. :100

General Instructions :

(i) All questions are compulsory. :

(ii) Please check that this question paper contains 26 questions.
(i) ‘Questions 1-6 in Section A are very short-answer type questions carrying 1 mark each.

(iv)
(v)
(vi)

Questions 7-19 in Section B are long-answer I type questions carrying 4 marks each.

Questions 20-26 in Section C are long-answer II type questions carrying 6 marks each.
Please write down the serial number of the question before attempting it.

B Section-A
Question numbers 1 to 6 carry 1 mark each.

x+y y+z 2+x
Write the value of A= | 2 x y

-3 -3 -8

Write the sum of the order and degree of the following differential equation :

el

Write the integrating factor of the following differential equation :

1+ y?) + (2xy :— cot y) % =10

If 4, 5 and & are mutually perpendicular unit vectors, then find the value of | 26 + B+ él.

B . - 4 N : -> A A s - = -
Write a unit vector.pgrpendicular to both the vectors a =i+ j+k and b=i+j.

The eqﬂations ofalineare 5x ~3=15y +7=3— 10z. Write the difection cosines of the liné.

Sectioh-B

Question numbers 7 to 19 carry 4 marks each.

To promoté the making of toilets for women, an organisation tried to generate awareness through (i) house calls

(ii) letters, and (iii) announcements. The cost for each mode per attempt is given below :
) 50 '
@) T20
(iii) T 40 E -
The number of attempts made in three villages X, Y, and Z are given below :
@ (i) (iif) ~
X 400 300 100

.Y 300 250 75

Z 500 .400 150

Find the total cost incurréd by the organisation for the three villages separately, using matrices.

Write one value generated by the organisation in the society.

\ 8
Solve for x : tan™! (x + 1) + tan! (x — 1) = tan! 3



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Or

+1 2x+1
Prove the following : cot! (xy—ﬂj + cot™! (yL) + cot™? ( ) =0 0O <xy,yx,zx < 1)
X~y y-z z-x
Using properties of determinants, prove the following :
a? be ac+c?
a®+ab B2 ac | =4 a?%?
ab b2 +be c?
-1 -2 -2
Find the adjoint of the matrix A= | 2 1 -2 and hence show that A. (adj A = |A| L,
2 -2 1
Show that the function Ax) = [z — 1| + |x + 1 |, for all x € R, is not differentiable at the pointsx=—1andx =1,
, ‘
Ify = emsin-1y then show that (1 — x2?) % —-x % -m2y=0.

Ifflx) \(x2 +1;80x) = “;-:11 and h(x) = 2x - 3, then find f'[A (g "(x)}.]
x

Evaluate : _].(3—2x). \/2+'x—x2 dx
. Or

x? +x+1

(x? +1D(x+2)

Find T ds
nd: | —5g——

! 0 cos® x+/2sin 2x

logx

(x+1)?

Evaluate : j

Find ; J.

fa=i+ 2j+h, b=29 +7 and ¢ =38 4j -5k, then find a unit vector perpendicular to both of the vectors
- = ‘

(a—b) and (c-b).

Find the equation of a line passing through the point (1, 2, - 4) and perpendicular to two lines 7 = (8 - 197 +10k) +

M3{-16]+7k) and 7 = (157 + 29 + 55) + p(3i +8] ~55) .
Or

Find the equation of the plane passing through the points (- 1, 2, 0), (2, 2, — 1) and parallel to the line x_;l_ =

2y+1  z+1
2 -1

Three cards are drawn successively with replacement from a well shuffled pack of 52 cards. Find the probability
distribution of the number of spades. Hence find the mean of the distribution.
Or
For 6 trials of an experiment, let X be a binomial variate which satisfies the relation 9P(X = 4) = P(x = 2). Find the
probability of success. .
Section-C
Question numbers 20 to 26 carry 6 marks each.

54 +5y --3]

Consider f: R, = [~ 9, «] given by flx) = 5x2 + 62 — 9. Prove that fis invertible with iy = [ 5



21.
22.

23.

24,

25.

26.

Or

A binary operation * is defined on the set x =R — {~ 1} by

xky=x+y+xy,Vx,ye X
Check whether * is commutative and associative. Find its identity element and also find the inverse of each
element of X.
Find the value of p for when the curves x% = 9p (9 —y) and x2 = p (v + 1) cut each other at right angles.
Using integration, prove that the curves y? = 4x and x? = 4y divide the area of the square bounded by x = 0, x = 4,
y =4, and y = 0 into three equal parts.

Show that the differential equation Z—y = 5 is homogeneous and also solve it.
% ‘

Or

Find the particular solution of the differential equation (tan'y —x) dy = (1 + y?) dx, given that x = 1 when y = 0.
Find the distance of the point P(3, 4, 4) from the point, where the line joining the points A(3, — 4, — 5) and B(2, - 3,
1) intersects the plane 2x +y + 2 = 7.

A company manufactures three kinds of calculators : A, B and C in its two factories I and II. The company has got -
an order for manufacturing at least 6400 caiculators of kind A, 4000 of kind B and 4800 of kind C. The daily output
of factory I is of 50 calculators of kind A, 50 calculators of kind B, and 30 calculators of kind C. The daily output of
factory II is of 40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day to run factory I is ¥ 12,000
and of factory II is ¥ 15,000. How many days do the two factories have to be in operation to produce the order with
the minimum cost ? Formulate this problem as an LPP and solve it graphically.

In a factory which manufactures bolts, machines A, B and C manufacture respectively 30%, 50% and 20% of the
bolts. Of their outputs 3, 4 and 1 percent respectively are defective bolts. A bolts is drawn at random from the
product and is found to be defective. Find the probability that this is not manufactured by machine B.

O o,
0.0 o0
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General Instructions :
(i) All questions are compulsory.
(ii) Candidates are required to give their answers in their own words as far as practicable. ]
(iii) The question paper consists of 29 questions divided into three Sections—A, B and C. Section-A comprises 10

questions of 1 mark each. Section-B comprises 12 questions of 4 marks each and Section-C comprises 7 ques-
tions of 6 marks each.

(iv) Use of calculator is not permitted. However, you may ask for logarithmic and statistical tables, if requued

Section-A : Objective Type Questions

-1
1. What is the range of the function f(x) = % ?

[Ans. : See Page No. 3, Q. No. 5.]

2. A binary composition * is defined in Z* by @ * b = a® —a; a, b € Z*. Find 2 * 5, where Z* is the set of positive
integers. '
[Ans. : See Page No. 5, Q. No. 15.]

3. Write the principal value of tan™! [sin (— gﬂ
[Ans. : See Page No. 11, Q. No. 7.]

+1
4. Evaluate: A = @

x—1 x

[Ans. : See Page No. 35, Q. No. 1.]

5. Ify =sin (cot x), then find ﬂ .

dx
[Ans. : See Page No. 49, Q. No. 8.]

6. Write the value of fsec xdx.

[Ans. : See Page No. 79, Q. No. 3.]

1
7. Evaluate: .[_2 dx.
X

[Ans. : See Page No. 80, Q. No. 9.]
8. Write the degree of the differential equation :

xd—2y3+ (@j4+x3—0
dx? 4 dx
[Ans. : See Page No. 113, Q. No. 2.]

. N Ep0 . ' BeD - . .
9 Find o veetnr in the diveciion of vector « = 2 - 4 ; that has magnitude 5 units.
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10.

11.

12.

13.

14.

15.

16.

17.
i8.

19.

20.

If a line has direction ratios 2, — 1, — 2, determine its direction cosines.
[Ans. : See Page No. 145, Q. No. 8.1’
Section-B
If in the set Q of all rational numbers, a binary operation 0: Q x Q - Q, O (x, y) = x + y — xy is defined, then prove
that O is associative.
[Ans. : See Page No. 3, Q. No. 7.]
Is the function f: R — R onto function where f (x) = 2x ? Give reasons.
[Ans. : See Page No. 4, Q. No. 12/]
12 a2 4 a3 .1 86
T +eosT o =cosT o =tan” og
[Ans. : See Page No. 13, Q. No. 6.]

Prqve that : cos™

FA+B=|> > dAB—_3_6 then find A
tB=|, g|an —(— 4 _1|-thenfindA.

[Ans. : See Page No. 25, Q. No. 5.]

x+2 x+3 x+2a
Ifa, b, c are in A.P., then find the value of the determinant: x+3 x+4 x+2b

) x+4 x+b6 x+2c
[Ans. : See Page No. 37, Q. No. 1]

Or

2
If x =cos 0 and y = sin® 6, then prove that:y Zx2 (%31) =3sin?0 (5 cos?6-1)
x

[Ans. : See Page No. 52, Q. No. 11.]

x

If(x—y)elx_:& = a, Prove that : y %+x=2y

[Ans. : See Page No. 51, Q. No. 7.]
. Or

t dy d2y
Ifx = a(cost+log tan 2] y =a sin ¢, then find Ir and —5 a2

[Ans. : See Page No. 53, Q. No. 14.]

If x = ae® (sin 8 — cos 0) and y = ae® (sin 6 + cos ), find the value of Zx_y at 0 = —Z— :
[Ans. : See Page No. 57, Q. No. 27.]
Using differentials, find the approximate value of (3.968)%2,

[Ans. : See Page No. 65, Q. No. 1.]

Find the equations of the tangent and normal to the curve x =a sin®0@ and y = a cos38 at 6 = % .
[Ans. : See Page No. 67, Q. No. 12.] '
dx
Evaluate : j —,
NI
Jsm xsin(x + a)
[Ans. : See Page No. 81, Q. No. 2.]
n/3 dx
Evaluate : =
E '["/6 1+cotx

[Ans. : See Page No. 93, Q. No. 8]
Or
Find the area of the region bounded by the parabolay =x%and y = |x|.

[Ans. : See Page No. 103, Q. No. 4.]




—_— = —— —————— e —

22.

23.

24.

25.

26.

27.

28.

29.

. . ; d .
Find the particular solution of the differential equation : d—y =1+x+y+xy, given that
X

[Ans. : See Page No. 115, Q. No. 5.]
Section-C

Let * be a binary operation on Q defined by :a * b = 3%1) .

Show that * is commutative as well as associa-tive. Also find its identify element, if it exists.
[Ans. : See Page No. 5, Q. No. 3.]

Or
Prove that : cot™ 7 + cot™! 8 + cot™ 18 = cot™! 3
[Ans. : See Page No. 17, Q. No. 5.]
-t 2 10 cosS 0. —sin ¢
fA=| ° a0 0/2) ndI= , then prove that T+ A= (I —A) | . .
tan o/2 0 01 sino  cosa

[Ans. : See Page No. 27, Q. No. 4.]
3x —x+y —x+z
Using properties of determinants, prove the following : [x—y 3y 2=y =3 +y+2) (xy+yz+2x)
’ X—2z2 y-z 3z
[Ans. : See Page No. 40, Q. No. 2.]
Show that the function fix) = |x — 3], x € IR is continuous but not differentiable at x = 3.
[Ans. : See Page No. 59, Q. No. 7.]
Or
A wire of length 28 cm is to be cut into two pieces. One of the piece is to be made into a square and other’'into a
circle. What should be the length of the two pieces so that the combined area of the square and the cirele is
minimum ?
[Ans. : See Page No. 71, Q. No. 2.]
Find the distance of the point (2, 12, 5) from the point of intersection of the line = 2; — 47+2k +A(3i + 47 +2k)
and the plane I .(f—2}'+l$,) =0. '
[Ans. : See Page No. 153, Q. No. 5.]
A gold smith manufactures necklace and bracelets the total no. of necklaces and bracelets that he can handle per
day is at most 24. It takes one hour to make a bracelet and half an hour to make a necklace. It is assumed that he
can work for a maximum of 164 hrs. day. Further the profit on a bracelet is 300 and the profit on a necklace is
100. Find how many of each should be produced daily to maximize the total profit ? -
[Ans. : See Page No. 159, Q. No. 1.]

There are two bags, bag I and bag II. Bag I contains 4 white and 3 red balls while another bag II contains 3 white
and 7 red balls. One ball is drawn at random from one of the bags and it is found to be white. Find the probability
that it was drawn from bag I.

[Ans. : See Page No. 171, No. Q. 6.]
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General Instructions :
(i) All questions are compulsory.
(i1) Candidates are required to give their answers in their own words as far as practicable.
(iii) The question paper consists of 29 questions divided into three Sections—A, B and C. Section-A comprises 10
questions of 1 mark each. Section-B comprises 12 questions of 4 marks each and Section-C comprises 7 ques-
tions of 6 marks each. :

(iv) Use of calculator is not permitted. However, you may ask for logarithmic and statistical tables, if required.

Section-A
Objective Type Questions
1. Abinary composition * is defined in Z* by a * b =a® —a; a, b € Z*. Find 2 # 5, where Z* is the set of positive integers.

. 13rx
2. Evaluate : cos™! COS? .

3. Construct a 3 x 2 matrix whose (i,/)th element a; = % |i-3Jj].

4IfA—2
) “lo

3] , then find A2,

X+y y+z z+x
5. Without expanding, prove that | =2 x y | =0.
1 1 1

6. Find the slope of the tangent to the curve y = x% —x at x = 2.

e an~1

tan™"
1+ x?

7. Evaluate: I dx.

8. Find the value of i.(Jx£)+ j.(Exi)+£.G x ]).

9. Find the area of a parallelogram whose adjacent sides are the vectors g = ; — 27 + 3k and Z =2 -+ 4k .
10. Write the Cartesian equations of a straight line passing through the point (- 1, 2, 0) and whose direction ratios are

2,4,-3.
Section-B
1 1-x
-1 — = apa-l
11. Prove that tan! Jx = 9 cos (1+ x) '
12. Letflx)=x + 7 and glx) =x — 7, x € R. Find the following :
@ fof(D
@) fog (7
Gii)g o £ (7)

(ivigog (7




13.

14.

15.

16.

17.

18.

19.

20.

22.

23.

‘b+c a-b a
Prove that [c+a b—c b| = 3abc— a3~ b3 _ 3.
a+b c-a c|

Find the values of @ and b such that the following function may be continuous everywhere :

5 ; x<2
f@)=Jax+b ; 2<x<10
21 ; x210

d2
Ifx=3sint—sin3t,y=3cost—c0s3t,ﬁnd —d gl att = g
x

Or
Ify = log (Sin\/x2+1),ﬁnd % i
, X

A balloon which always rerhains spherical is being inflated by pumping in 900 cubic centimetres of gas per second.
Find the rate at which the radius of the balloon is increasing when the radius is 15 cm.

Or
Verify Rolle’s theorem for the function f (@) =x? — 4x + 3 in the interval [1, 3].
Evaluate : J-ex i 123 X .
(x+1)

Vsinx

w2

T

Prove that | ———"—= dx = =
: ‘([\/sinx+ cos X 4

1
Evaluate f(x +x)? dx as a limit of a sum.
0

If @ =2 -j+k and Z:f+}+l§,thenﬁndthefollowing:

XX g -
(i) axb

- -
(iv) Projection of » on a

Find the value of ) so that the four points with position vectors —62 +37+2k, 3i+ A +4k , 5i+ 77+3k and

-13( + 17] - 2k may be coplanar.
Or
Find the equation of the straight line which Passes through the point (1, -3, 2) and is parallel to the straight line

51 y+4_2-4

3 1 2
Let A and B be two events such that 2P(A)=P(B) = % and P (A/B) = % .Find P (A U B).
Section-C
1 2 3
2 5 7

Using elementary row transformation, find the inverse of matrix A where A = .
-2 4 -5



b3

27.

Or
Solve the matrix method, the following equations :

x—-2y+2z=0
2¢—-y+2=3
xX+y+2=6

At what points wi]l the tangents to the curve y = 2¢3 — 15x2 + 36x — 21 be parallel to the x-axis ? Also find the

equations of the tangents to the curve at those points.

Using integration, find the area of the region bounded by x = 2 and y2 = 8.

Solve : (x3 + %) dy — x% ydx = 0.
: Or

Solve : (1 + x2) v, 2xy \/x +4
dx
Consider the equations of the stralght lines given by

L:7=(1- +¢-2)] +3-20%.
Ly: 7 =(6+1) 7 +@2s-1] - (2s+ k.

K . A = a A A D A A A =1 A - ~
Ifa=i-2j+3k, b =-i+j+2k,ay=1i-j—kand b, =i +2j—2£, then find

R T
@A) a1 X Qo

i) ("*j (*ﬁ)

(iii) the shortest distance between L, and L,

Urn A contains 1 white, 2 black and 3 red balls. Urn B contains 2 white, 1 black and 1 red balls and Urn C contains
4 white, 5 black and 3 red balls. One urn is selected at random and two balls are drawn. Let E be the event that the
balls drawn are one white and one red and E,, E,, E, be events that the selected urns are A, B and C respectively.
Now find the following.

O PE)

@) PE,)

(iii) P (E/E,)

(iv) P(E/E,)

Solve graphically the following L.P.P. :

Minimize Z=-3x+4y

subject to x+2y<8
3x +2y <12

and x,y20.




