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Targel MNathermatics by De. Agyal Gupta

Sample Paper
AG-TMC-TS-TERM-1- 001

Time : 90 Minutes Max Marks : 40

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.

S e i

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 .
1.  Principal value of cosec " | — | is equal to
b (ﬁ] !
T o E Ll g _F
@ -3 ®) 3 © 5 @ =3

2. The function f(x) =tan x — 4x is strictly decreasing on

T T T T T T T
o (3 wB) (D el

3. Ifthe matrices A= [a]-j] and B= [b]-j] andC= [cij] are of the same order, say m X n, satisfy Associative law, then
@ (A+B)+C=A+B+0C) (b) A+B=B+C
(¢ A+C=B+C (d A+B+C=A-B-C

35 1 17 )
4. IfA= and B= ,then |AB |isequal to:
20 0 -10
(@ 80 (b) 100 (c) -110 d 2
5. Prinicpal value of tan™! (ﬁ ) is equal to

b8 T 2n 5m
@ - ® 5 © 5 @ 5

6.  The angle of intersection of the curve y> = x and x2 =y is

@ tan‘l[%j ®) tan‘l(%j © tan‘l(%j @ tan‘l(éj
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7.  Choose the incorrect statement.
(@) Amatrix A=[3]is a scalar matrix of order 1

-1 0
(b) Amatrix B= 0 - J is a scalar matrix of order 2
3o o
(¢) AmatrixC= 0 3 0 of order 3 is not a scalar matrix
0 0 3

(d) None of the above

2 3 5
8. If Aij denotes the cofactor of the element a;; of the determinant |6 0 4|, then value of a;; A5, +a,3A5, +a;3A551s
1 5 -7
@ o0 b) 5 (¢ 10 d -5
1-2sinx . TC
—, ifx#— T
9. Iff(x)=9 ™7 4x 4 is continuous at e then a is equal to
a , ifx= i
4
1
@ 4 (b) 2 © 1 @ 7
10. The constraints —x; +x, <1, —x; +3x,< 9, x|,X, >0 define on
(2) Bounded feasible space (b) Unbounded feasible space
(¢) Both bounded and unbounded feasible space (d) None of these
2x
-1
. f(x)=|5 is
e* +1
(a) anincreasing function (b) adecreasing function
(c) an even function (d) None of these

12. [Ifeach ofthird order determinant of value A is multiplied by 4, then value of the new determinant is:
@ A (b) 21A (c) ¢4A (d) 128A
x? +x% ~16x +20

13. Let f(x)= (x—2)2
k ,X=2

If f(x) is continuous for all x, then k=

(@ 3 (®) 5 (© 7 d 9

14.  Which of the following is correct statement?

(a) Diagonal matrix is also a scalar matrix (b) Identity matrix is a particular case of scalar matrix
(c) Scalar matrix is not a diagonal matrix (d) Null matrix cannot be a square matrix
2 3 5
15. Ifg; i is the cofactor of the element aj; of the determinant |6 0 4|, then write the value of a5,.c5,
1 5 -7
(@ 110 by 22 (0 —110 d -22
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16. The two curves x3 —3xy? + 2 =0 and 3x%y — y? — 2 = O intersect at an angle of

bis n T i n
@ - ®) 3 © - @ %
17. Intheinterval [7, 9] the function f(x) =[x] is discontinuous at , where [x] denotes the greatest integer function
@ 2 (b) 4 (© 6 d 8
18. A vertex of bounded region of inequalities x >0,x+2y> 0 and 2x +y<4is
@ (@61 (b .1 © G0 (d ©,1
19. Iftheareaofatriangle ABC, with vertices A(1, 3), B(0, 0) and C(k, 0) is 3 sq. units, then the value ofk is
@ 2 (b) 3 (© 4 d 5
20. The range of the function f(x)=2vx—2++4—x is
@ (v2 1) ® [V2.-10)
© (V3.10] @ [V2.410]
SECTION-B

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

21. Theliney=x+11isatangent to the curve y~ = 4x at the point

@ 1,2 (b @1 © (1,-2) d L2

22. Principal value of sec™1(2) is equal to

il p 2n o =
@ ®) 3 © 3 @ 3
23. The slope of the normal to the curve y = 2x% + 3 sinx atx =0 is
3 1 3 d 1
@ ®) 3 © - @ -3
24, IfA= [aij] is a matrix of order 4 x 5, then the diagonal elements of A are
@)y, ay), a33, 3 (b)  ass, ayy, 233, 255, 2y
C) a;;,a,,,a 0 not exist
( ) 11> 922> 933 (d) d i
2n .
25. i the principal value of
cos ™! cosE sin”! sin7—1t
(@) 5 (b) 5
-1 Tn
(c) sec sec? (d) None of these
. Inx. .
26. The maximum value of ——in(2,)is
X
@ 1 (b) e (©) 2/ (d 1/e
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53 8
27. If A=|2 0 1|, the minor of the element a,, is
1 2 3

@ 5 (b) 6 © 7 d 8
28. Theinequalities 5x +4y> 20, x <6, y<4 form
(a) A square (b) A rhombus
(c) Atriangle (d) A quadrilateral
3 41
29. 1Ifp, q, rare 3 real numbers satisfying the matrix equation, [pgr]|{3 2 3 |=[301]then2p+g—requals:
2 0 2
@ -3 (b) -1 (© 4 d 2
A -1 4
30. Thematrix |—=3 0 1 ]isinvertible, if
-1 1 2
(@ A=-17 (b) A=-18 (© A=-19 d A =-20

31. At x:%t,f(x)=2sin3x+3cos3x is

(a) maximum1 (b) minimum

(c) zero (d) neither maximum nor minimum

X
32. Thepoint of discontinuity of f(x) = tan (x_j other thanx =—1 are:

+1
(@ x=0 (b) x==n
X_2m+1 d X_2m—1
© 1-2m @ 2m+1
a 00
33. IfA=|0 a O], thenthevalueof|adjA|is
0 0 a
@ a’’ () a’ (© af d a2
34. Ifamatrix has 8 elements, then which of the following will not be a possible order of the matrix?
(@ 1x8 (b) 2x4
() 4x2 (d) 4x4
35. The maximum vale of P = x +3ysuch that 2x+y <20, x +2y<20, x>0,y>0is
(@ 10 (b) 60 (© 30 (d) None

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

@ (V2,4 ®) (2.0 © (0,0 @ @2
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37.

38.

39.

40.

X
—,x#0

Ifa function f(x) is defined as f(x) = \/)T2 then :
0, x=0

(a) f(x)iscontinuous at x =0 but not differentiableatx=0  (b) f(x)is continuous as well as differentiable at x =0

(c) f(x)is discontinuousatx =0 (d) None of these.
Which of the following is not a vertex of the positive region bounded by the inqualities 2x + 3y < 6, 5x + 3y < 15 and
X,y=0
@ (02 (b) (0,0 © G0 (d) None
" x 2 |6 2 b . !
18 |18 6,t en x 1s equal to
(@ 6 (b) £6 () -6 (d) 6,6.
(1.1
s .
If f(x)=<xe "™ ¥  x20 thenf(x) is
0 ,x=0

(a) discontinuous every where
(b) continuous as well as differentiable for all x
(c) continuous for all x but not differentiable at x =0

(d) neither differentiable nor continuous at x =0

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.

42,

43.

44.

45.

LetR=1{(3,3)(5,5),(9,9),(12,12),(5, 12),(3,9), (3, 12),(3,5)} be arelation onthe set A = {3, 5,9, 12}. Then, R is:
(a) reflexive, symmetric but not transitive. (b) symmetric, transitive but not reflexive.

(c) anequivalence relation. (d) reflexive, transitive but not symmetric.

IfR = {(x,y) : xis father of y}, then Ris

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

(c) neither reflexive nor symmetric nor transitive (d) Symmetric but not reflexive

The domain of the function
cos™! log, (2 + 5x + 8) is-
@ [2,3] (b) [3,-2]
(©) [2.2] @ 3.1

. . 1 1
Ifsin”! x = tan 'y, what is the value of —-——?

Xy

@ 1 (b) -1
(© 0 @@ 2
Domain of cos![x] is
@@ [-1.2] (b) [-1.2)
(© -1,2] (d) None of these

Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony
visit us: agyatgupta.com;Ph. :7000636110(0) Mobile : 9425109601(P)


FreeText
Dr. Agyat Gupta    MOB : 9425109601 

Stamp


Dr. Agyat Gupta MOB : 9425109601

Case Study

For sport day activity the class teacher of class-XII measures the weight of students. The set of their weight is given as
W=1{40,41,42,43,44,45,46,47,48,49,50}.

Based on the above information answer the following:
46. Iftherelation R in set W defineasR={(x,y):[x—y|=1} then Ris

(a) Reflexive (b) Symmetric

(¢) Transitive (d) Equivalence
47. Iftherelation R in set W defineas R = {(x, y): x>y} then R is

(a) Reflexive (b) Symmetric

(c) Transitive (d) Equivalence

48. Thenumber of relations from W to W are

(@) 100 (b) 20
(c) 2100 @ 22!
49. Thenumber of non-empty relation from W to W are
@ 210 (b) 2100
(c) 21211 (d) 9
50. Ifset A have m and set B have n elements then number of ordered pair A x B is
(@ m+n (b) mn
(c) 2mn (d m"
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ANSWER SHEET CODE AG-TMC-TS-TERM-1-001

ANSWER KEYS
1 @ | 6 |G |11 @16 ) | 21| @ ]| 26| @] 31 [@]| 36 (@ | 41 [ ()| 46 | (b)
2 (@) 7 l@©f12@©@ 17| @ [2]0®)|[27] ]| 32| ]| 37 (c) | 42 [ (©) | 47 | (o)
3@l s|@|{Blo|lB] @|23[@|28@][33][c©]|38[@]|43|[mv)] 48] @)
4 | O[99 |[@|14]bB|19] @ |24 d ]| 29| @ |34 ]| @] 39 b) | 44 | @) | 49 | (¢
51 ®[10[® |15 @ 20| d [25] ®) | 30| (@ | 35 ]| 40 ()| 45 | ®) | 50 | (¢

O/' SOLUTIONS

~1( 2
1. (@ Let cosec™' [—J =0 Lo 300
NG S o BB o
) - 7. () A=[3],B= 0 -1 ,C= arescalar
_ . _
= cosec 0 :T =—cosec - = cosec (T) 0 0 3
3 3 matrices of order 1, 2 and 3, respectively.
N e:‘_“e[‘_",l}_{o} 8 @ 9 @ _
3 22 10. () Itisclear from the graph, the constraints define the
2. (- unbounded feasible space.
Principal value of cosec™! (ﬁj IS[T) X

2. (@ f(x)=tanx—4x={'(x)=sec’x—4

22
- T
When — <X<— 1<secx<2
3 3 ©,3)
Therefore, 1 <secZx <4
= —3<(secxx—4)<0 (0,1)/
> Xl

- - (-9,0) /
Thus, for T<X<§,f’(x)<0 (-1,0) (0]
. . . UL 2x -

Hence, fiis strictly decreasing on (?»3) n. @ - f(x) _ [ezx —IJ f(—x) _ e_zi -1 _ 1- ez
3. (@) Associative law: For any three matrices A = [aij], e+l €+l l+e

B= [bij] andC= [cij] of'the same order, saym x n, _(ezx _ 1)

(A+B)+C=A+(B+C). = f(—x)=—5; =—f(x)

Now, (A+B)+C = ([a,] + byD* [¢,] el

= [a;+ byl + [e;] = [(a; + by) + ] = [a,] + [(by) +(c,)] - f(x) is an odd function.

= [a]+ ([b,] +[e;) = A+ (B+C) POt B
4. O gain, f(x) = e (1 Lo )2 , VxeR

T

-1 = = = —
5. ) Lettan(J3)=0= n0=\3 tan3 = f(x) is an increasing function.

O - 12. (c¢) Value ofthe new determinant
Principal value of tan ™~ /3 isg = (4)orderofdet. A =43 A = 64 A,

6. O 13. (©)
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[ s2 |
=z
14. () Scalar ma'Frix is a particular case of a diagonal matrix, F0)=0 or Jy_2=2J4—x
where all the diagonal elements are same.
Thus, every diagonal matrix is not a scalar matrix. Identity or x—-2=16—4x or x=—
matrix is a particular case of scalar matrix, since all diagonal
elements are same and have the value 1. 13 I3 I3
By definition of scalar matrix, it is a diagonal matrix. Now, f(2)= V2. f (?J =2, f?— 2+ 4—? =+o,
Null matrix is a matrix in which all elements are zero. Such
a matrix can be of any order and any type. f@= 22
15. (@ L
16. (€ xX—3xy?+2=0 Hence, range of the function is [«/5, \/E].
21. (a
differentiating w.r.t. x : 3x2 —3x (2y)¥ —3y?=0 @
X T
2 4.2 22. (b) Letsec'(2)=0 = secO=2=sec —
o dy XT3y and 3x’y—-y?-2=0 3
dx 6xy
d d :>9=£€[0ﬂ]—{£}
differentiating w.r.t. x = 32 pexy-3y2 Y g 3 2
dx dx
T
dy | oxy .. Principal value of sec™'(2) is 3
= dx 3x? —3y2
d d
Now, product of slope 23, @ - y=2+3sinx. dyf4x+3cosx atx=0, —yf3,
3 3x2—3y2X_ 6xy _ 1 X
6xy 3x? —3y2 .. Slope =3 = Slope of normal is:fg
.. they are perpendicular. Hence, angle = 1t/2
17. @ At x=8 24. (d) The given matrix A= [a, ] is a matrix of order 4 x 5,
i I: i which is not a square matrix.
LHL= Xl)rg— ()= Xg?—[x] .. The diagonal elements of A do not exist.
Putx =8 -h. Thenasx -8 h —> 0
-1 L ’ 3n
LHL= lim[8-h]=7 () 25 () €08 oSt jmeos qcos{ 2T
h—0
RHL= lim f(x)= lim [x] — cos™ cos[ 22 | =22
x—8" x—8" 5 5
Putx=8+h. Thenasx -8 h —> 0 .
RHL= lim[8+h]=8 . (ii) also, sin”! (sin _n) =sin"~ {sm (n _nj}
h—0 5 5
From (i) and (ii) L.H.L # R.HL . o
Therefore the function is discontinuous at x = 8, in the =sin" {—sin ?} =sin~ {sm }
given interval.
d; sec™ sec7—1T =sec ! <sec| 2n 3
18. @ Y ne s)” 5
0.4 —secl(sec3—n _3_7:
(0.,4) 5) 5
26. 27.
2x+y=4 6 @ 27 ©
28. (d) Common region is quadrilateral.
(2,0) < 29. (a) 30. (@ 31. @ 32. (0 33. (¢)
(6) 34. (d) Weknow that, ifa matrix is of order m X n, then it has
X+ 2y=0 mn elements. Thus, to find all possible orders of a matrix
with 8 elements, we will find all ordered pairs of natural
19. (a) numbers, whose product is 8. Thus, all possible ordered
20. (d) Clearly, domain of the function is [2, 4]. pairare (L, 8),(8,1),(2,4),(4,2).
35. d 36. (a 37. (¢

Jxi-2 2a—x
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(d Here(0,2),(0,0)and (3, 0) all are vertices of feasible
region. Hence option (d) is correct.

A
N
©.5) 5x+3y=15
2x 13y =6
0,2)
(3,0)
9 N
x 2] |6 2
O PN
= x2-36=36-36= x’=36= x=+6
(1 1) 41.
)
© f(0)=0; f(x)=xe 46.

. _ . h
RHL. lim(0+h)e " = lim ——=0
=0 =0 g2/ 1

_(1_1]
LHL. lim(0—h)e " 7 =0
h—0

therefore, f(x) is continuous.

11
0+ h)e_(fz) —0

RHD= lim =0

h—0 h

_(l_l]
_ h h) _

LHD.= lim 0=M¢ 0,

h—0 —h
therefore, L.H.D. - R.H.D.
f(x) is not differentiable at x = 0.
d 42. (c) 43. (b) 44. (a) 45. (b)
o) 47. () 48. @ 49. (¢) 50. (c)
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