Sample Paper
AG-TMC-TS-TERM-1- 003

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.

A o e

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. IfAisanon-singular matrix of order 3, then |adj A| = |A|". Here the value of n is

(@) 2 (b) 4 (c) 6 (d) 8

2. The principal value of sin~! (sin 5?75] is

_on b X _x q A
@ =3 b 3 () =3 @ =
3. Ifxisreal number and |x| <3, then
(@ x=3 (b) 3<x<3 () x<-3 (d) -3<x<3
4., If y:exx,then-@:
dx
(@) y(+log, x) (b) yx*(1+log, x) (c) ye*(l+log,x) (d) None of these

5. Ifxis real, then the minimum value of x2 — 8x + 17 is
(@ -1 (b) 0 (¢) 1 @ 2
6. Ifsin!x=y, then

(a) 0<ys<n (b ~5<y<T () 0<y<m @ ~5<y<3
2 2 2 2
7. xand barereal numbers. Ifb> 0 and |x|> b, then
(a) x € (-b, o) (b) x € (-, b) (¢) xe(-b,b) (d) x € (-, —b) U (b, )

8.  Given:2x-y—-4z=2, x-2y—z=-4, x+y+2Az=4,then the value of A such that the given system of equation has no solution,
is

(a) 3 (b) 1 (0 (d -3
9.  The function f(x) =tan x —x
(a) always increases (b) always decreases
(c) never increases (d) sometimes increases and sometimes decreases
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10.

11.

12.

13.

14.

15.

16.

17.

18.

dy .
Ify*=¢eY~X then - isequal to

dx
® 1+logy ® (1+logy)2
Y ylogy ylogy
L+logy (1+logy)’
©  (logv)? d =
(logy) logy

tan~'\/3 — sec! (-2) is equal to

b - d o =
@ ® 3 © 3 @ 3
TC
Which of the following function is decreasing on (O’Ej ?
(a) sin 2x (b) tanx (c) cos x (d) cos 3x

L.P.Pis a process of finding

(@) Maximum value of objective function

(b) Minimum value of objective function

(¢) Optimum value of objective function

(d) None of these

If A be a square matrix of order 3 x 3, then | kA | is equal to

@ kA b) K |A| © K IA] (d) 3k [|A]
The function f(x) = 4 sinx — 6 sin?x + 12 sinx + 100 is strictly

(a) increasing in (n, 3775) (b) decreasing in (g,n)
(¢) decreasing in [%n,g} (d) decreasing in [O, g}

Which of the following is the principal value branch of cosec™'x?

o (23 .E
© [=] @ |51

L.P.P. has constraints of

(a) one variables (b) two variables
(c) one or two variables (d) two or more variables
Which of the following is correct :

(a) Determinant is a square matrix

(b) Determinant is a number associated to a matrix

(¢) Determinant is a number associated to a square matrix

(d) None of these
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19.

20.

Ify = x (x — 3)? decreases for the values of x given by
3
(@ I<x<3 (b) x<0 () x>0 d) 0<x<5

d2
Ifx = f(t) and y = g(t), then d_z is equal to
X

N0 £ (Or() -2 () (1)
R0 s
(©) g”(t)f’(t)—g'(t)f”(t) (d) None of these

SECTION-B

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

21.

22.

23.

24.

25.

26.

27.

TARGET MATHEMATICS

Corner points of feasible region of inequalities gives
(a) optional solution of L.P.P. (b) objective function
(c) constraints. (d) linear assumption
Iff: R —> R be definend by f'(x) = 2x + cos x, then f
(a) hasaminimumatx=m (b) has a maximum atx =0
(c) 1is a decreasing function (d) isan increasing function
sin {E—sin1 (—lﬂ i 1
3 5 1s equal to
1 . 1 o
@ ®) 3 © 5 @
If area of triangle is 35 sq. units with vertices (2, — 6), (5, 4) and (k, 4). Then k is
(a) 12 (b)) -2 (¢c) —12,-2 (d 12,-2
S )] SO 2y-2) e
If y= and z = , then =———+ N =
o(x) $'(x) S0 fe @)
d’ 1d’
@ v =2
dx ydx
d2
(©) y_y (d) None of these.
dx?
Ifx2+y?=1, then

@ yy"—(2y')?+1=0 ® yy"—(y)+1=0
© yy'~(y)-1=0 @ yy"=2(y) +1=0
The domain of the function cos !(2x — 1) is

@ [0,1] (b) [-1,1]

© LD (d [0,7]
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28. Theinterval on which the function f{x) = 2x3 +9x2+ 12x -1 is decreasing, is

@ [-1) ®) [-2,-1]
© (-»,-2] d [-1,1]

20, tan "' /3 — cot ™! (_\/5) is equal to

@ ® -3 © 0 @ 243

a1 42 93

30. IfA=|ay; ay a3|and Aij is the cofactors of a_., then value of A is given by

i
a3 4z azz
@ aj Ay T apAg, t+oa3As, (b) aj Ay T apAy tazAy

(© ay Ay T apnAp, +ayAg () a Ayt ay Ay +agiAg
31. The two curves x3 —3xy? + 2 = 0 and 3x%y — y?> — 2 = 0 intersect at an angle of

@) (CY

]

r b = r

4 b) 3 © 3
X2

32. Iff(x)=2xand g(x)= > +1, then which of the following can be a discontinuous function?

@ f)+e®) (b) fx)-gkx) © fx)ex) @ F(x)

33. The slope of tangent to the curve x = t> + 3t — 8, y = 2t> — 2t — 5 at the point (2, — 1) is

22 6
@ = ®) 7 © - @ -6

34. Which of the following is the principal value branch of cos'x?

(@) [;—“ﬂ ® O

© [0.7] @ .- {g}

35. LetAbe anon-singular square matrix of order 3 x 3. Then | Adj A |is equal to :
@ Al ®) |AP © |AP (d 3]A]
36. The tangent to the curve y = %" at the point (0, 1) meets X-axis at

1
@ (O, (b) (_5’ Oj
© 20 d (0.2
37. Which of these terms is not used in a linear programming problem?
(@) Slack variables (b) Objective function
(¢) Concave region (d) Feasible solution
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38. The domain of the function defined by f(x) = sinT!Vx -1 is

@ [1,2]
© [0.1]

(b) [_19 1]
(d) None of these

39. The points at which the tangent to the curve y=x3 — 12x + 18 are parallel to X-axis are

@ (2,-2),(-2,-34)
© (0,34),(-2,0)

(b) (2,34),(=2,0)
d (2,2),(-2,34)

40. The optimal value of the objective function is attained at the points

(a) Given by intersection of inequations with axes only
(c) Given by corner points of the feasible region

(b) Given by intersection of inequations with x- axis only

(d) None of these

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.

a 0 1 0 . .
41. IfA:{1 1}andB:{5 1},thenvalueot‘(xforwhlchAz:B,1s

@ 1 (b) -1

42. IfA{cf’SX _Smx},thenAATis
sinx  cosx

(a) Zeromatrix b I,

1 -1
-1
43. The order of the single matrix obtained from |0 2 {{ 2
2 3
(@ 2x3 (b) 2x2
0 2 -3
44, IfA=|-2 0 -1|,thenAisa
310

(a) symmetric matrix
(c) diagonal matrix

0 -1 .
45. If A= Lo , then A'®is equal to:

0 -1

(c 4 (d) noreal values

(d) None of these

0 2] [o 1 23]
0o 1| |1 0 21|[*
() 3x2

) 3x3

(b) skew-symmetric matrix
(d) none of these
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Case Study

The total cost of producing x T.V. sets per day is ¥ (x2 — 5x +4) and the price per set at which they may be sold is T (2x — 5).
Based on the above information answer the following.
46. The profit function is

(a) 48x+4 (b) x*-4

(¢) x2-3x+54 (d) —xZ+7x-9
47. The profit function is

(a) one-one (b) one-many

(c) many-one (d) many-many
48. 1f20 units T.V. produced in one day then profit is

(@) %400 (b) T35

() %396 (d) None of these
49. The number of T.V. produced in a day such that profit is zero are

(@) 2units (b) £ 2units

(¢) Sunits (d) %5 units
50. The minimum number of T.V. produced in a day to make loss are

(@) 2 units (b) 1unit

(¢) 5units (d) 10units

khkkkkkkhkkhkhkkhkhkkhkkhkkhkkkkkkkk
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ANSWER KEYS
tl@lselmnlwlic] @[ 21]l@l2] w3136 ] ] 41]@]46] ®
ol 7]l 2]l n2]lol37]olaelo] 1] @
sl slollols]lol2s]@]l28[wm[33[m][38]@]43]@] 48] @©
s w9 l@luulolv]|@u]l@[29]wm[3dleo]39]w]4o]49]@
sl olw]ao[is|o|2o]o 2w @[35][m] 40 45 ]@]s50] ®

O’ SOLUTIONS

(a) If A is a non singular matrix of order m, then 8. @
ladj (A)|:\A|m71.Herem:3 9. (a) Since, f(x) =tanx—x
After differentiating w.r.t. x, we get
2 |adj (A)| = |A|3_1 :|A|2 an=2 f'(x)=sec’x—18So0,f'(x)>0,Vx eR
Hence, f(x) is always increases
(©) Let@=sin"! {sin S?TE} 10. (d)
T
1. (b) tan'\3==" sec! (-2)=n—" _2n
. . Smo T 3 3 3
= sinf= sm? =sin| 2w 3
T
-+ Principal value of sec”! is [0, 7] 7{5}
. SN . .
= sinf= —smgz sm[T) (+rsin(— @ )=—sin @) tan~! /3 —sec™! (-2) = 2_27; _ _g
51 —rc 12. (¢) - f(x)=cosx
Therefore, principal value of sin! {sin ?} is 5 as .
= f'(x)=-sinx <0 forall X G(O,Ej
. . . -7 T
principal value of sin~! x lies between N and 3
T
() |x|<3=>-3<x<3 So, f(x) = cos x is decreasing in (O’Ej
(b) 13. (¢) 14. (¢) 15. (b)
(c¢) Since, f(x)=x*-8x+ 17 16. (d) Principal value branch of cosec! x
After differentiating w.r.t. x, we get T T
Fi)=2x—8As fl(x)=0=x=4 =5y |0
Here, f"(x)=2>0, V x 17. (d)
Hence, x = 4 is point of local minnima
dmimi lue of £(x) 18. (¢)
and minimum value of /' (x 19. (a) Since,y = x(x— 372

f@)=(@4x4)-@8x4)+17=1

(b) The range of principal value of sin™' is [—g,%}

T
- if sin”! x = y then — <y<

(d) We have, [x| >Db,b>0
= x<-bandx>b = x € (-0, -b) U (b, ©)

N

After differentiating w.r.t. X, we get

D 2 (x-3)+(x-3)
dx

=3x2 ~12x+9=3(x-3)(x~1)

Hence, y = x(x — 3)? decreases for 1 < x < 3.

p— e e~ — o~ &
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21.
22.

23.

24,
27.

28.
29.

30.
33.
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dy _(dy/dt) _g'(1)
® dx  (dx/dt)  f'(t)

Differentiating w.r.t. X, we get

_g'(1)

dz_y: F(t)g"(t)-g' ()" (1) dt
dx? (f,(t))z “dx
_ P(9e"()=g'()f"(1)

(r'(v)’
(@)

(d) Since, f(x) =2x + cos x So, f'(x) =2 —sin x
Therefore, ' (x) >0, V x [—1 <sinx < 1]

Hence, f'(x) is an increasing function.
. 1 1 P
2 gl 22T

(d) sin ( 2) sin (2J 5

[ _1( ) x ( n)

. sin| ——sin”' | —— | [=sin| — =
3 3 6

.(TE th . T
=sm| —+— |=sm—=1
3 6 2
@ 25 B 26 O
(@ Here, -1<2x-1<1

= 0<2x<2= 0<x<1. So, xe[0,1]
Hence, domain of cos™'(2x—1)is[0,1].
(b)
_ s
(b) tan7'y3 = 3
cot™! (—\/§ )
- The range of principal value of cot™! x is (0, )
- tan'3—cot ! (—f3) = Z— (S—E)
3 6
2n—-5m T
6 6 2

@ 31. © 32. @

b)) x=t?+3t-8, y=2t2-2t-5at(2,-1)
2+3t-8=2
22 -2t-5=—-1

On solving eqs (i) and (ii) we gett =2

oy & dy/dt_4t-2
OWidx dx/dt 2t+3
[d_y} _o
lax), 7

[ —1<cosO < 1]

(D)

-..(i1)

34.
35.
37.

38.

39.

41.

42.

43.

45.

46.

(¢) Principal value branch of cos™'x = [0, xt].

b) 36. (b
(¢) In linear programming problem, concave region is not
used. Convex region is used in linear programming.

@ %nsSin‘I«/x—lsg = “1gVx-1<1
= 0<x-1<1=>1<x52
. Domain of f(x) is [1, 2]
(d)

40. (c)

0 10
(d) GiventhatA:ﬁ J and Bz[s J
and 42 =

NI

= a2=l,a+1=5 =a=+1,0=4
There is no common value
There is no real value of o for which 42 =B

(b) We have
COS X —SiIlX COSX Sinx
A= . AT =
smx  COsX —sinX cosx
cOSX —sinXx || cosx sinx
Now AAT =| _
sinXx cosx || —sinX cosx
2 .2 . .
cos” X +sin” x COS X Sin X —sin X cos X
Sin X cos X — cos X sin X sin? x +cos? x
10 |
“lo 1| 2
(d) When a 3 x 2 matrix is post multiplied by a 2 x 3

matrix, the product is a 3 x 3 matrix.

0 -2 3 0 2 -3
®) AT=[2 0 1|=—|—2 0 -1|=-A
3 -1 0 31 0

Since AT=—A, therefore, A is a skew symmetric matrix.
0 -1
(d) Wehave A= [1 0:|
senns(0 0 -9
’ ' 1 0/\1 0O 0 -1
where [ = [(1) (l)j is identity matrix

(A28 = (-=1)®=1. Hence, A0 =1
(b) 47. (a) 48. (c) 49. (a) 50. (b)
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