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General Instructions

This question paper contains three sections — A, B and C. Each part is compulsory.
Section-A has 20 MCQs, attempt any 16 out of 20.

Section-B has 20 MCQs, attempt any 16 out of 20.

Section-C has 10 MCQs, attempt any 8 out of 10.

All questions carry equal marks.

There is no negative marking.

SECTION-A

In this section, attempt any 16 questions out of questions 1-20. Each question is of 1 mark weightage.

1.

Therelation R= {(1,1),(2,2),(3,3)} ontheset {1,2,3}is :
(a) symmetric only (b) reflexive only

(c) anequivalence relation (d) transitive only

cosl15° sinl5°
sin75° cos75°

@ 0 (b) 5 (© 3 d 7
If siny=xsin (a +y), then j—z isequalto:

sin a sin? (a+y)

sin (a+Yy) ®) sina

(¢) sin(a+ty) (d) None of these
Find the maximum profit that a company can make, if the profit function is given by P(x) = 41 +24x — 18x2.
(@ 25 by 43 () 62 @ 49
If-3x+17<-13, then
(@ xe(10,) (b) x €[10,0)
(¢) xe(-o,10] (d xe[-10,10)
Let L denote the set of all straight lines in a plane. Let a relation R be defined by aRf3 < oo L B,0,f € L. Then, Ris
(a) Reflexive (b) Symmetric
(c) Transitive (d) None of these

At how many points between the interval (—o, o) is the function f (x) = sin x is not differentiable.
@ O (b 7 () 9 (d 3
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8. Which of'the following functions from I to itself is a bijection?

@ f9=x (b) f=x+2

(c) fx)=2x+1 d) fx)=x*+x
9. Let Abeamatrix of order 3 and let A denotes the value of determinant A. Then determinant (— 2A) =

(@ -8A (b) -2A (© 2A (d 8A
10. On which of the following intervals is the function f given by f(x) =x!% + sin x — 1 strictly decreasing ?

T
@ (O1) (b) (5, ﬂj
T

© 0, D) (d) None of these
11. Let S be the set of all real numbers. Then, the relation R= {(a,b): 1+ ab>0} on Sis

(a) Reflexive and symmetric but not transitive (b) Reflexive and transitive but not symmetric

(c) Symmetric, transitive but not reflexive (d) Reflexive, transitive and symmetric

12. What is the x-coordinate of the point on the curve f(x) = Jx (7x - 6), where the tangent is parallel to x-axis?

1 b 2 6 d 1
@ 3 ® > © @ 5
=L s ,
13. Iff(x)=9 x-1 then f(x)is
0 ,x=1
(a) continuous as well as differentiable at x =1 (b) differentiable but not continuous at x = 1
(c) continuous but not differentiable at x = 1 (d) neither continuous nor differentiable at x =1
14. Ifarea of triangle is 4 sq units with vertices (-2, 0), (0, 4) and (0, k), then k is equal to
(@ 0,-8 (b) 8 () -8 (d 08
15. The equation of one of the tangents to the curve y =cos(x +y), —2m < x < 2n that is parallel to the linex + 2y =0, is
(@ x+2y=1 (b) x+2y=m?2
(o) x+2y=mw4 (d) None of these
16. Ifx<5,then
(@ -x,<-5 b) —x,2-5 () —x>-5 d) —x<-5
17. Given thatx, y and b arereal numbers and x <y, b <0, then
Xy X .y
—< = b —<=
@ <3 ® =3
X Y X,y
—_> —_> =
© 3>% @ 325
18. Area ofthe triangle whose vertices are (a, b+ ¢), (b, c+a) and (c, a + b), is
(@) 2 squnits (b) 3 sq units (¢) 0squnit (d) None of these
. . . 5 _3 .
19. Angle formed by the positive y-axis and the tangent to j = x% +4x—17 at 241
(@) tan~'9 (b) %— tan"' 9
T -1 T
—+tan 9 —
© 3 @ 3
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20. IfA>0,B>0and A+ B =/3, then the maximum value of tan A tan B is

1 1
@ 75 ® 3 © 3 @ 3

SECTION-B

In this section, attempt any 16 questions out of the questions 21-40. Each question is of 1 mark weightage.

21. The corner points of the feasible region determined by the following system of linear inequalities:

2x+y<10,x+3y<15,x,y=0are(0,0),(5,0),(3,4) and (0, 5). Let Z= px + qy, where p, q > 0. Condition on p and q so that
the maximum of Z occurs at both (3, 4) and (0, 5) is

@@ p=q (b) p=2q
(© p=3q (d q=3p
22. LetP={(x,y)|x*+y*=1,x,y eR}. Then,Pis
(a) Reflexive (b) Symmetric
(c) Transitive (d) Anti-symmetric

23. If the function f be given by
f{x) =x>—3x +3, then
I x==2aretheonlycritical points for local maxima or local minima.
II. x=1isapointoflocal minima.
1. local minimum value is 2.
IV.  local maximum value is 5.
(@) OnlyIand II are true (b) OnlyIl and III are true
(¢c) Onlyl, Iland Il are true (d) Onlylland IV are true

—xz,whenxSO
5x—4,when0< x<1

24, Iff(x)= ,then
/) 4x2—3x,when1<x<2
3x+4,whenx >2
(@) f(x)iscontinuousatx=0 (b) f(x)iscontinuous atx =2
(¢) f(x)isdiscontinuousatx =1 (d) None of these
X1 N 1 ay bl 1
25. If|xy yo lj=|ay by 1| then two triangles with vertices (x1,y1), (X2,¥2), (x3,y3) and (a;,b,); (ay, b,); (a5, b;) are
x3 y3 1] Jaz b3 1
(a) congruent (b) similar
(c) triangles of equal area (d) none of these
x x . . .
26. If f(x)=——and g(x) =——, where 0 < x <1, then in this interval,
smx tan x
(a) both fix) and g(x) are increasing functions (b) both f{x) and g(x) are decreasing functions
(¢) f{x)isan increasing function (d) g(x)isan increasing function
. 1-x+x° .
27. Forall real values of x, the minimum value of ———is
I+x+x
1
@@ O (b) 1 () 3 @ 3
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28. Find the cofactor of the element a,, of the determinant |3 6 5
1 8 9
(@ -2 (b)y 4 (o -6 d -9
dy .
29. Ify=1log (logx), then the value of ¥ G st
1 -
(@) e¥ (b) ; © (log x) d (xlog x)

30. Forreal numbersx andy, we writex Ry <> x—y+ /2 is an irrational number. Then, the relation R is

(@) Reflexive (b) Symmetric (¢c) Transitive (d) None of these
12 22 3
31. IfA=[22 32 47 , the minor of a,, is
32 42 g2
(a) 46 (b) 46 () 56 d) 56

1
32. Themaximum valueof [x(x—1)+1]3, 0<x<1is

1

@ [+ ® 5 © 1 @ 0
3 2
33. Themaximum area of rectangle inscribed in a circle of diameter R is
R? R2 R’
RZ _ - d [
@ (b) 5 © 2 @ -
l
34. Thecurve y=x2 at (0, 0) has
(a) avertical tangent (parallel to y-axis) (b) ahorizontal tangent (parallel to x-axis)
(c) no oblique tangent (d) no tangent
35. IfBisanon-singular matrix and A is a square matrix, then det(B~! AB)is equal to
(@) det(A™) (b) det(B™
(c) det(A) (d) det(B)
36. The equation of normal to the curve 3x% — y2 = 8 which is parallel to the line x + 3y =8 is
(@ 3x-y=8 (b) 3x+y+8=0
(c) x+3y+£8=0 (d x+3y=0
af, (x2 3/4
3. 4k 0gy¢ ) is equal to
@ 1 o S
a
x> -4
© x2 -1 @ X x2 -1
c
24 x2 -4
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38. Ifthe curve ay+x?=7 and x> =y, cut orthogonally at (1, 1), then the value of a is

@ 1 (b) 0 (© -6 d 6

a P
39. IfA= L, OJ, then Adj. Ais equal to :

5 - 5 -
@ |5 7] o %
-8 -5 -
© [y —Ba} @ [v cﬂ
40. The equation of tangent to the curve y(1 + x%) = 2 — x, where it crosses X-axis is
@ x+5y=2 (b) x-5y=2
(© Sx—y=2 (d) S5xty=2
SECTION-C

In this section, attempt any 8 questions. Each question is of 1 mark weightage. Questions 46-50 are based on a case-study.

41. IfA= (834 is matrix given by

4 -2 1 3
5 7 9 6
21 15 18 =25

A=

Then, a,; + a,, will be equal to the element

(a) a14 (b) a44
© a (d) ay,
42. IfA= [aij] is a matrix of order 4 x 5, then the diagonal elements of A are
@) ay, a5, a5, 3y, (b) a5 ay a3, 2y, 2y
(©) a;;, ay, ay, (d) donot exist

10 0
43. Forany?2 x2matrix A, ifA (adj. A) = {0 10} ,then|A|isequal to:

(@ 0 (b) 10 (© 20 (d) 100

4 -5 =2
44. IfA=|5 —4 2 |, thenadj. (A)equals:

2 2 8
36 —-36 18 -36 36 -—18

@ (36 36 —18 (b |-36 36 -—18
18 —18 9 18 —-18 9
00 0

© o 00 (d) None of these
00 0
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45. f(x)=

1+tanx
(@) isacontinuous, real-valued function for all x € (— o0, 00)

T
(b) is discontinuous only at x = 7

(c) has only finitely many discontinuities on (— o, )
(d) hasinfinitely many discontinuities on (— oo, )

Case Study

On a Diwali day Niharika Singh went to bazaar to purchase fireworks at the rates given as:
10 hangers at ¥ 3 each, 8 fountains at ¥ 2 each, 6 atom bombs at ¥ 12 and 18 rockets at ¥ 8 each.

Based on the above information answer the following questions.
46. Representation of the prices in column matrix is

@ [32128] (b) [32812]
3 3
2 2

© |q @ |
12 8

47. Find the individual total cost of each item

(@ [30 16 72 144] (b) [32128]
(c) [10 8 6 18] (d) [30 16 144 72]
48. Find how much Niharika Singh paid for the fireworks.
(@) %262 (b) T42
(c) %25 (d) %1050
49. Ifeach price hike by 2%, then how much Niharika Singh paid for the fireworks.
(@ 2064 (b) %267
(c) 1052 (d) %1071
50. IfNiharika purchase only 10 rockets, then how much she paid for the fireworks.
(@) 850 (b) %198
(c) T34 d 25
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ANSWER KEYS
1| ® )| 6 [®G|11|@]|16] () |21 || 26| () |31 ]| ]| 36 © | 41 | ]| 46 | (d
2 | @ 7| @[12]® [17| @ [2|® [27] ]| 32| ]| 37 c) | 42 | ()| 47 | (2)
3| ® | 8 |]M®|[13]W/|[18| () [23 || 28] @ |33 [ ]| 38 | |43 [®)| 48 | (a)
4 | |9 |@|[14]@|[19]| b) |24 | B[ 29] b)| 34 [®b)]| 39 | b) | 44 [ ()| 49 | (b)
S5 @I [10[@[15|® [20] b) | 25| ()| 30] @ |35 ]| 40 @ | 45 | @] 50 | (b)
1. () GivenrelationisR={(1,1),(2,2),(3,3)} dy  sinx+y) 1
on theset {1,2,3}. dx 1+sin(x+7y) 5
Thisrelation is not symmetric, not transitive. only reflexive. )
(~-aRa,bRb,cRec). = sinx+y)=1,s0cos(x+y)=0
@ 3 0 4 @ ‘ T
@ —3x<-13-17=-3x<-30=x>10 from (i), y=0and (x+y) =2nm+-
= x € (10, ).
T
6. (b) GiVenaRB@(XJ_B.'.(XJ_B@BJ_ oc:>[3Ra Tangentat (E,OJ is X+2y:g
Hence, R is symmetric.
. —x>—
7. @ The function f (x) = sin x is differentiable for all 100 () As¥<5,807x>=3 .
x € R. Therefore the number of points in the interval Ifan.lnequa.lhty 18 multlplled by a negative number, then
(—o0, o0) where the function is not differentiable are zero. the sign of inequality get reversed.
8 o) 17, © x<y=>7 (b<0)
9. @ |-2A|=(-2)|A|=-8A
10. @ 18. (¢) 19. @) 20. ()
1. (@ Reflexive:Asl+aa=1+a’>0,aeS 21. Eg) 5)Max1mum value of Z = px + qy occurs at (3, 4) and
~.(a,a)eR . Risreflexive. At(3,4),Z=px+qy=3p+4q
At(0,5), Z=0+q-5=5
Symmetric: (a,b)eR = 1+ab>0 (©.% . d d
Both are the maximum values
=1+ba>0= (b,a)eR, .. Rissymmetric. =3p+4q=5q or q=3p
22. (b) The relation is not reflexive and transitive but it is
Transitive: (a,b)eR and (b,c)eR need not imply symmetric, because x2+y?=1=y*+x2=1
(a,c) € R . Hence, R is not transitive. 3. @ 4. O 5. ©
x
12. ) 13. @ 14. @ 26. () Wehave f(x)= Sy’ 0<x<1
15. ® y=cos(x+y) ...

dy . dy
— = —sin(x+y)y1+—=
1 (x y){ ] }
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We know that tan x > x for 0 < x < 1t/2 32. (¢) Lety=[x(x—-1)+1]"?
' - 1
or f'(x)>0for 0<x<<1 dy _ (2x-1) dy _ _!
Cdx 3[x (x—1) + P37 dx VX7
x
Hence, f{x) is an increasing function. g(x) =
tan x dy . 1
i Changes sign from —ve to + ve at x = 5
X
. tanx—xsec’ X Sinxcosx—x
g (x) = 2 = .2 1
tan” x sin” x yis minimum at x =3
_sin2x-2x __sin6-0 Value of yatx =0, (0+1)3=11"3=1
2sin’ x 2sin2(6/2)’ where 6.€(0, 2). Valueof yatx =1, (0+1)13=113=1
We know that sin0 < 00 > 0. The maximum value oy is 1.
33. (o)
Thus, g'(x) <0, i.e., g(x) is a decreasing function. |
@ 28.@ 29 0 34. () Given y=x5
(@) Reflexive: For anyx ¢ R, wehave x —x + V2=+2an
irrati dy 1 _ d 1 d
irrational number. - 4y 145 Y at (0,0)= = (0) = —
= x R x for all x. So, R is reflexive. dx 5 3 dx
Symmetric: R is not symmetric, because /2 R 1 but 35. (¢) det(B"'AB) =det(B™')det AdetB
1R2 ., =det(B™).det B. det A = det(B™'B).det A
Transitive: R is not transitive also because 2 R 1 =det(I). det A =1. det A =det A.
and 1R 22 but V2R 242 . 36. (¢ 37. () 38. @ 39. (b)
© 41. @) 42. b 43. () 44. (b)
46. ) 47. (@ 48. (a) 49. b
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