Sample Question Paper (TERM - I)

Solutions
Section - A
Ans.1 | (D)
Explanation: The cosine function is periodic so to calculate its inverse function we
need to make the function bijective.
For that we have to consider an interval in which all values of the function exist and
do not repeat.
Now for the inverse of a function the domain becomes range and the range becomes
domain.
Thus the range of cosine function, that is, [—1,1] becomes the domain of inverse
function.
Ans.2 | (A)
Explanation: x = acos? 0,y = bsin? 0
% = 2acos 0(—sin 6),y = 2bsin Bcos 0
de dx
dx o dy :
T = —asin 29'@ = bsin 26
dy % _ bsin20 b
dx dx —asin20 a
dé
Ans.3 | (B)

Explanation: y = 3x? — x3

d
Slope = & _ 6x - 3x2

dx
gx=2=12—12=0
Slope = tan6
0 =tan®
tan0° =tan 9

6=0°




Ans. 4

©

Explanation: Since corresponding entries of equal matrices are equal, So
x=3

3x—y=2

2x+z=4

3y—w=7

Put the value of x = 3 from equation 1 in equation 2
3x—y=2

33)—y=2

9—y=2

y=9-2

y=7

Ans. 5

(B)
Explanation: y = x° + log x*
dy

1 2
— = 6%X°+ — X 2x = 6X° +—
dx X2 X

Ans. 6

(D)
Explanation:

-1 —5]

ade=[_6 3

. 3 51[-1 -5
A(ad]A)=[6 _1][_6 I
_[-3-30 —15-5
—6+6 —30+1
_[-33 —20
0 -29
« |A(adj A)| = —33 x =29 — 0

= 957

Ans. 7

(B)
Explanation:

On applying Second Derivative test, Atx = 1.5 f"'(x) > 0




Ans. 8

(B)

Explanation:

2 2
The equation of the given curve is % +L =1

16
On differentiating both sides with respect to x, we have:
2x  2yd
2x  2ydy _
9 16dx
dy —16x
> — =
dx 9y

0

The tangent is parallel to the y-axis if the slope of the normal is 0, which gives
-1 Oy

ESECY
y

0=>y=0

F XZ y2_ _ _
rom,;+1—6—1,fory—0=>x—i3

Ans. 9

(B)

Explanation:

Vertices of feasible region are:
A(0,20),B(8,12),C(16,0)&0(0,0)
Z(A) = 360,Z(B) = 392,Z(C) = 352
MaxZ = 392

Ans. 10

(A)
Explanation:

First derivative is always positive in the given interval.

Ans. 11

(A)
Explanation:

Tangent and normal are perpendicular to each other.

y=3x>—7x+5

dy

L =6x—7
dx X

d

dyp _ .
d.X (0,5)

-~ Slope of normal = %




G-5) _1
(x—0) 7

Equation of normal is

= 7y—35=x=>x—-7y+35=0

Ans. 12

©
Explanation:
Takeb = 8,
= a==6.

Hence, (6,8) € R

Ans. 13

(B)
Explanation:
For the inverse of a function to exist the function should be bijective which none of

the trigonometric function is as they are periodic functions.

Ans. 14

(A)

2

A=[2 3 5]andA’ = 3]
5

Explanation:
=4+9+25=38

2
“AAN=[2 3 5]~[3
5

Ans. 15

©

Explanation:

let f(x) = 5x? — 32x
f'(x) = 10x — 32
10x—-32=0
x=3.2

f"(x)>0

Ans. 16

(B)
Explanation:
The sum of the product of co-factors of a row and the elements of another row is

always 0.




Ans.17 | (B)
Explanation:
The principal value of sin™?! G) means that we need to find an angle in the principaal
branch of the function where the sine function is equal to %
Hence the required value is g,
Ans.18 | (A)
Explanation :
2 2 2 2 2 2102 2 2
A=(2 2 2|=2A*’=A-A=(2 2 2|-|2 2 2
2 2 2 2 2 2112 2 2
4+4+4 4+4+4 4+4+4 12 12 12
=4+4+4 4+4+4 4+4+4|=|12 12 12
4+4+4 4+4+4 4+4+4 12 12 12
12 12 121 [2 2 2 72 72 72
>A3=A%2-A=|12 12 12|-|(2 2 2|(=|72 72 72
12 12 121 12 2 2 72 72 72
70 70 70
=>35A=1|70 70 70
70 70 70
72 72 72 70 70 70 2 2 2
A*-35A=(72 72 72[—-|70 70 70[=]2 2 2|=A
72 72 72 70 70 70 2 2 2
Ans.19 | (B)
Explanation:
Let R be the relation in the set {p, q, r} is given by:
R ={(p,p), (q,9), (r,1), (P, q)}
(@) {(p,p), (q,9), (r,1)} €R
Therefore, R is transitive and reflexive.
(b) (p,q) € Rbut (q,p) €R
Therefore, R is not symmetric.
Ans. 20 | (©)
Explanation:
Given A? = A

# (1+A)2—3A =12+2IA+A%2—3A =1+2A+A—-3A=1




Section - B

Ans. 21

(A)
Explanation:
All the elements in the domain have a unique value in the range.

Also, the codomain of the function is equal to its range.

Ans. 22

(B)

Explanation:

y*+x¥ =0

or eXlogy 4 evlogx —

Differentiating both sides w.r.t. x.
x dy y dy
X|—— 4] YI=+1 —] =
y [ydx+ ogy]+x [X+ 0gXx Ix 0

X E y l ﬂ:_ Xl y—1 .,
y ><y+x x log x I [y*logy + x y]

dy —[y*logy +yx'™']
dx  [xy* !+ xYlogx]

Ans. 23

(A)

Explanation :

Corner points | Corresponding value of F = 6x + 4y

(0,2) 8 « Minimum

(3,0) 18

(6,0) 36

(6,8) 68 « Maximum

(0,5) 20

Hence, minimum value of F occurs at the point (0,2)




Ans. 24 | ()
Explanation:
2x?
V=3
Slope of the curve = % = % (2312) = ZX:X =X
atx = -1
dy _—4
dx 3
Parallel lines have same slopes
= Slope of tangent = _?
Ans. 25 | (B)
Explanation:
For bijection on Z, f(x) must be one-one and onto.
Function f(x) = x? + 9 is many-one as f(1) = f(—1)
Range of f(x) = x® isnot Z for x € Z.
Also f(x) = 6x + 5 takes only values of type = 6k + 5forx e k € Z
But f(x) = x + 7 takes all integral values for x € Z.
Hence f(x) = x + 7 is a bijection of Z.
Ans. 26 | (A)
Explanation:
Given thaty = log (iiz)
y = log(1+ x3) —log(1 —x3)
Differentiate with respect to x, we have
Y = = llog(1 4] - _[log(1 )]
3x2 —3x2 2 6x?
1+ 1-x3 3)(2((1—)(3)(1+x3)> “1—x6
Ans. 27 | (B)

Explanation: A set of values of the given variables satisfying the constraints of a L.P.P.

is called a solution of L.P.P.




Ans. 28 | (O)
Explanation:
dy .
— = 3c0osX — 2sinXx
dx
d’y .
oz —(3sinx + 2cosx) = —y
d?y o
Theny+@—y y=20
Ans. 29 | (D)
Explanation : y = e*log sin x
dy € . .
— = ——cosXx + e*logsinx = e*cosx + e*logsinx
dx sinx
d’y ) e* .
— = e*cosec” x + e*cos x + ——cos x + e*logsinx
dx? sinx
d’y dy
— 7 Y aX(_ 2
2 dx e*(—cosec” x + cotx)
Ans. 30 | (O)
Explanation :
Comer points will be (0,0), (2,7),(0,17/2) and (9,0)
After putting these points in Z, we will get a maximum value of an objective function
at (9,0) i.e, 540.
Ans.31 | (A)

kcos 0—sin 6

Explanation: Given, y = ——
P 'Y = Taos76cos 26

We can simplify the given function,

kcos 6 — sin 6 kcos© — sin 6
y= = - = kcot® — 1
\/cos2 8 — (cos? @ — sinZ 0) sin 6
dy
A 2
10 cosec” 0
d
il =—-kx2=1
de x=30°
-1
k=—

4




Ans.32 | (B)
Explanation:
We have,
() = 5— =06 -2)
ff(x)=—-(x*-2)"2%-2x= % for critical points,
f'(x) =0
. S
&2 =27
x=0
when x < 0, f'(x) >and whenx > 0,f'(x) <0
Ans.33 | (O)
Explanation:
f:R — R is defined as f(x) = x*
Letx,y € R such that f(x) = f(y)
= x* =y*
=>x =ty
~ f(x41) = f(x;) does not imply thatx; = x,
For instance, f(1) = f(—1) =1
-~ fis not one-one.
Consider an element 2 in co-domain R. It is clear that there does not exist any x in
domain R such that f(x) = 2.
=~ fis not onto.
Hence, function f is neither one-one nor onto.
The correct answer is D.
Ans. 34 | (B)

Explanation: f is defined for all real values then,
(i)x+ 11 =0i.e,whenx = —11 and
(i) x? —1=01ie,whenx = —1,1

Hence, domain of f = R — {—11,-1, 1}




Ans. 35

(D)
Explanation:
Corner Point | Corresponding value of Z
(0,0 0
(30,0) 120 Maximum
(20,30) 110
(0,50) 150

Hence, maximum value of Z is 120 at the point (30,0).

Ans. 36 | (A)
Explanation:
f: A X B — B X Ais defined as f(a,b) = (b,a)
Let (a;,by) - (az,b,) EAXB
such that f(a;,b;) = f(a;,b;)
= (by,a;) = (by,a;)
= b; =b,anda; =a,
= (ay,by) = (az,by)
-~ fis one-one.
Now, let (b,a) € B X A be any element.
Then, there exists (a,b) € A X B such that f(a,b) = (b, a). [By definition of f]
-~ fis onto.
Hence, function is Bijective.
Ans. 37 | (B)

d
Explanation: % =a(l—-cosH)

dx_ © in)
de—a sin




dy
dy dg a(l—cosB) cosb—-1
“dx dx  —asin®@  sin@
de
Ans. 38 | (O)

Explanation: lim f(x) = f(3/2)
x—3/2

= Xl_1)gr/12f(x) =k

(2x-3)@x+3) _

= i
e S —
2
=> k=6
Ans. 39 | (D)
Explanation: The minimum value of Z occurs at (0,8).
Corner Points Z = 25x, + 20x,
(8,0) 200
(52,154) 4,380
(0,8) 160 (Minimum)
Ans. 40 | (A)
Explanation:

1
f(x) =3x+x3 — gsin2 X

1 1
f'(x) = 3 + 3x2 —§ZSinxcosx =3 + 3x2 —gsinZX

We know the maximum value of sinx is 1 Even if we consider the maximum value
ofie,sinx=1

f'(1) >0

f'(0.5) >0

f'(3) >0

~ Function is increasing.




Section - C

Ans. 41

(B)

Ans. 42

(B)

Explanation :

Let us assume that,

f(x) = sinxcos x
Now, we know that

1
sinx - cosx = Esian

1
s~ (%) = 5" cos 2X.2 = cos 2x
Now, f'(x) =0
= cos2x=0

T
= COS2X = cosE

T
> xX=-
4

d
Also, f""(x) = o X €cos 2X = —2 X sin 2x
. " : T
o [f (X)]atx:% = —2sin2 X 7
= —2sins = -2 <0
= —2sin; =

T . . .
~ X = _is point of maxima.

f(g) =%><sin><2xg =%

Ans. 43

©

Explanation: 4

X
Lety = (i) = logyzx-logi




X
Hence, the maximum value of (i) = (e)Ve.

Ans. 44 | ()
Ans. 45 | (B)
Explanation:
[t is given that
3x+7 5 ]=[O y—2]
y+1 2-3x 8 4
Equating the corresponding elements, we get
3x+7=0= x= —Z
3
S5=y-2=>y=7
y+1=8
> y=7
2—-3x=4
= X= 2
3
We find that on comparing the corresponding elements of the two matrices, we get
two different values of x, which is not possible.
Hence, it is not possible to find the values of x and y for which the given matrices
are equal.
Ans. 46 | (A)

Explanation: Expense of family A




200
=[3 2 1] [100] = [850]
50

Ans. 47

©
Explanation:
Expense of family C

200
=[4 3 2] [100] = [1200]
50

Ans. 48

(B)
Explanation:
Combined expense of women

100
=[2 4 3] [100] = [900]
100

Ans. 49

©
Explanation:

Most expensive family is C with an expense of Rs 1200.

Ans. 50

(B)
Explanation:

3 2] [25000] = [700]




