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Mathematics (objective)

Note: Write Answers to the Questions on the objective answer sheet provided. Four possible answers A, B, C and D to each question are giver. Which
answer you consider correct, fill the corresponding circle A, B, C or D given in front of each question with Marker or Pen ink on the answer shest provided.
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14 Midpoint of A(2,0), B(0,2) is: (A 0,2 B) (2,0) ) (2,2) 0 (1D
2. The___ pointsatisiesx +2y <6 [ (4,1) B (3, 1) © (L3) ©) 1,4
3 In a conic, the ratio of the distance ) Y o .
from a fixed point to the distance ) Focus B Vertex ) .- Ecentricity D) Centre
from a fixed line is: ;
: 32 y2‘ x2 }'2
4. Standard equation of Parabola is: W y?*=4dax B x24y?=a* [ Z-==1 0 =4+>5=1
. aZ b2 aZ b2
5 Equatio? of tangent to circle W oxx +yy =d B xxlré yp=a {0 xptyn= & 0 xy-yn=d
%% 4y = a? at P(xg,y.) 08 ' ; - -
6.  The volume of paraliciopiped=___. [ (uxv)w B uxvyxw O ux@xw) 0 uxX@xy
7. The non-zero vectors are () wr=1 ®) || =1 o >(C) . wy=0 - ] wy# 0
perpendicular when: T TR : i
B Xk= W i () =4 o 0 o k
% Therangeof f(x) = 2+vx—1Liss {  [LAw) .~ B [2+0) . [0 S (1, 400) ] (2, +00)
10.  The perimeter P of square as a m WA ) Wi 0 N 0 Wi
function of ifs area A: _ k o
1 £(0) = = then f(3j = W + ] = ‘ ’}(C) 2 0 2
i Ao 9 3 27 27
. K@) =0&f"(c)>0thenCls  §  Maxma - @ Minima 0 Inflection 0 Constant
point of; ' . : . ;
d i Ina =l
13. — ) = . ey (8] e A C o s i} PP
dx (l0gax) = — . W xina i 9 % b xlna
uod . 2 2 2 :
™ (cotax) = A} = cosectax ® a cosectax €} —acosectax ([} —acosecax
ix ’
;
5. f —— dx = . H.- Sin~'x + 8 Cos™x +¢ 0 —Sinlx4+c ) —Cos™'x+c¢
N T ,1.3') ¢ B © , 0
1 1 1 : 1
1. f-» dx =____. (A} nx +¢ (8} i (c ——t (0} —+c
X x2 x? X
17. The solution of differential equation
dy , N y=xe* @ y=ce™ (0 y=¢e* 0) y =ce®
=y
: 2 3
A | ks T T
18 amaemens @O 228 s == C e D 1
[t — n : B : © - 0 n
4}
x — intercept of the line 1 1
b ! 2 g 3 1 < 0 -
2x+5y—1=0is: 2 5
20 Slope of y — axis is: W 0 ) 1 ) =4, D)  Undefined
§17-12-A
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Mathematics(subjective) (GROUP-) Time: 2:30 hours
. SECTION-I
2. Write short answers of any eight parts from the following: (8x2=16)
i Hf(x)=2x+1thenfind fof (x). . ii. Express the area 4 of a circle as a function of its circumference C.
iil.  Evaluate lim -‘/?‘—J'_Z;‘/—; iv.  Define continuous function.
v. Differentiate («/E — \/—%)2 w.r.tx vi. Find % ify? —xy —‘x2 +4=0
vii Differentiate x2sec4xw.r.t x viil, _Differeriﬁate sinfxw.r.t. cos*x -
ix. Find f(x)if f (x) = e*(1 + Inx) x. Findy,if y =In(x*-9)
¥i. Provethatin(1+x) = x ~ ? + f; ~ f; 4+ xi. Delerminethe i;;temal inwhich £ (x) = cosx is decreasing; x € ( = %)
3. Write short answers of any eight parts from the following: ‘ | (8:x2=16)
.. Solve the differential equation sec® x tany dx + S‘éc?’y tanx dy =0 |
i, Find the area between x — axis and the t::urvei y = x? + Liomx = 1tox =2
e [xineax i Edethe el [ 725 dx
y s _
V.  Evaluate: f (x/? = %)2 dx L Evaluafe the integral [ (a = 292 dx
vil. ~ Find the approximate change in thé volume of a cube if length of its each edge changes from 5t05.02.
Vil Show that the points A(0, 2), B(3, ~—i'):'ahd c (0, —2) are vertices of a right triangie.
ix.  Convert the equation of line 4x + 7y —'12 = 0 into normal form.
X. Fine the angle from the fine wnth §lope :31 to the line with slopeg .
Xi. Find the pair of lines represented by 3x% + 7xy + 2y = 0.
xii.  Find the point of intersection of lines 3x + y + 12 = 0andx + 2y —1 = 0.
4. Write short answers of any nine parts from the following: (9x2=18)
i.  Define feasible region. i.  Graph the solution set of in-equality 3x + 7y 2 21.
iil.  Find equation of circle with ends of diameter at (3, 2) and (5, —-6) .
iv.  Write down equation of tangent to the circle x? + y? = 25at (5 cos8 , 5 sinf)
v.  Find focus and vertex of Parabola x2 = 4(y —1)  vi. Find equation of efiipse with data Foci (+3, 0) Minor axis of length 10.
vil.  Find center of hyperbolax? ~ y? + 8x — 2y ~10 =0
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iil.

Xi.

Xiil.

Find equation of Normal to y? = 4ax at (at?, 2at).

R

Find the sum of vector AB and CD given four points A(1, —1)B(2,0)C(~1,3)and D(-2,2)

Find oc, so that | oc § + (o +1); + 2kJ=3 Xii. If zis a vector for which v. i = 0v.j = 0.k = 0, fin

Find the area of triangle determined by the points P(0,0,0) @(2,3,2) and R(—1,1,4)

Find the value of 2f x 2j. &
SECTION-Il

Attempt any three questions. Each question carries equal marks:

Find the values of m and n, so that given function f : mx; ifx<3
is continuous atx = 3 when flx) = n, ifx=3
—2x+9, ifx>3

a(1-t?) 2bt

1+t2 fy_ 1+2

Find 2%, when x =
ify = (cos™x)2, prove that 1- Xy, —xy; =2 = O _
Evaluate the integral [ e*sinx co:sx: dx.

; ; dy 44
Solve the differential equation y — x ke 3 (.1 +x dx).

Gfaph the feasible region and cornér paints of the inequa!itiés il

2x+y<10; x+4y <12;x + 2y < 10;

) Show that the circles: x? + y2 + 2% ~ 8 = 0, %% +y% = 6x + 6y ~ 46 = 0 Jouch internally.

Using vector method, for any triangle ABC, prove that: c? = a? + b? — 2ab cosC.

Find the focus, vertex-and directrix of the Parabola; x* = 4(y — 1)

Find the lines represented .b'y"3x2 + 7xy + 2y? = 0 and also find measure of the angle between them.
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you consider correct, fill the corresponding circle A, B, CorDgiv
11 fr = 0, the circle s called: ) Unit circle @) Circle © Ellipse )  Pointcircle
2 (i i k]= () i G -i © 1 or 0
3 Mu=2i-j+kp=4i+2j-k w? B 0 © 1 0 2
thenu X u=
4. Ifu, v are two non-zero vectors, : 1 L ol L
then area of parallelogram = W lux | ® 7 |ux v| © g lux v} ) Flux v)
5 Ifkisanyreal ; : - lim f(x limk . k Hm fx i
raber lim{kf ()] () lim f(x) ] o © ‘_Mf () o) 163
6. Ji(fx) = x+3then: lim, ;)= W 6 [ 0 ) =3 0 3
7. lfy= 2/ then ‘% = ) ei‘(x) B f(x)ef(") ’ () : f(x)ef(’) -y ,lc;_jx)ei(X)
8 DedvatveofxVx?F 3w.rtxis. - X' +3 3x S 3243 3x% +3
) = B == 0 | © B3 o —
x*+3 2Vxt +3 . ™ N + 3 2xVx? 43
9 Derivative of tanh (x?)is: W 2x sech?x [ _2sech?x? © 2x sech®x? o) sech?x?
10.  Derivative of "x" w.7.t"x"is: (A 37 B 2 ) 0 ) 1
1. Inintegration, substitution of v4 — x%is: A x =sinf B x= 2 siné (€} x = sin20 O x=:2cosf
12. J Tanxdx= o] Incos¥+¢ B 1 e (O —injcosxi+c D) Sec’x +¢
In cosx
13. Solution of differential equation: (¢* + e‘x)% =e¥=e™* is
x =% | W —x 2 x - (_ex + e""’)z
A ~in(e*+e*)+c @ In(e*—e ) +c F In(e*+e™)+c 0 S
j (TN 2
e f SinxCos x dx = e S‘Z *ie B C°; 2 O  ~Smx+c [  Cosx+c
15. Thelfine.ay +b=0is (  Paralleltoy-axis (B} Parallelto x-axis (€] Passingthroughorigin (0} ~ Liesin Quad. 1
16.  The siope of fine joining the points (o 1 @) -1 0] 45° ) —45°
{(=2,4); (5,11) is:
17 The location of the plane of the point (s Origin ] y — axis (CF x — axis )  IstQuad
{(x,y) forwhichy = 0 at:
18, The maximum and minimum values &  Comerpoint (8] Any point €  Convexregon (o Comer points of
_ occur at: feasible region
19, The line intersect the circle at: A One point @® Two points o] infinite points o) Mf’f';é?;’s‘ two
2. Diameter of circlexx? + y? = 1615 @ 8 B 4 (C) 16 o) 32
619-12-A
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SECTIONA K N 74/ 5 >
2 Write short answers of any eight parts from the following: (8:2=16)
i.  Define even function with example. i.  Find fog(x)if f(x) = 2x + 1, g(x) = ;% x# 1.
i Evalvate: i = ‘ ,'
i, SEBE -y Sl v, Provethat Sink2x = 2 Sinhx Coshx.
x> 2 x-2
v. Fmd from first principles if y = —= vi. Di oyt E
f—— - Differentiale w.r.t x| “—5——
vii. ~ Find 3% if x2 — 4xy — 5y = 0. viil. Differentiate w.r.t 8; tan36 sec?6. .
. Find FGO) i f(2) = x3e'fx, x. Findy, if y=2x5-3x*t+4x* +x -2
xi. Apply Maclaurin Series expansion to prove that: ' _ ' ) "
s e x2_2 " 3; 3 56? s xi.  Find extreme values jor fx) = 3x°. |
3. Write short answers of any eight parts from the foilowmg (8x2=16)
i. Evaluate [ xVx?—1dx ii.  Use differentials to approximate the value of 31)s
i, Evaluate: | X dx i mmmmmwwmmxu
v Evaluate: [ * Ji Find the areabetween x — axis and the curve y = 4x — x2
fxz +2 dx ; *
vii.  Solve the dlfferenﬂai equatlon 2= (1 + yz)
viil.  The points A( 5 —2)and B(5, —-4) are ends ofa duameter of a circle, Find the centraand radius of circle.
ix.  The coordinates of a pomt p are (~6,9). The axes are translated through the point 0(—3, 2). Find the coordinates
of p referred to the new axes.
x.  Check whether the origin and the point p(5 —8) lies-on the same side or on the opposite sides of the fine 3x + 7y +15 =0
xi. By means of slopes, show that the following poinfs lie on the same line (—4,6) ; (3,8) ; (10,10).
xii. Determine the value of p such that the lines 2x — 3y—1=0,3x-y-5=0ad3x+py+ 8 = 0 meet at a point.
4. Write short answers of any nine parts from the following: (9x2=18)
i, Graph the solution set of 3y — 4 < Oinxy — plane. ii. Define convex region.
fii.  Find an equation of circle of radius a and lying in the second quadrant tangent to both the axes.
iv. Find center and radius of circle 5x? + Sy? + 24x + 36y + 10 = 0.
V. Write down equation of normal to the circle x2 + y* = 25t (4,3).
vi.  Find vertex and directrix of the parabola y? = —12x.
vil. Find the point of intersection of conics x* + y* = 8 and xt-yt=1
Viil. " Find center and foci of hyperbola o Y| iX.  Find a vector of magnitude 4 and is parallel to 2 — 3] + 6k.
7 J
X.  Find direction cosines of PQ where P = (2,1,5)and @ = (1,3,1).
xi. Find volume of parallelopiped whose edges areu = i — 2j + 3k, v=2i—j—kendw =]+ k
Xil. Find o so that u =oc i + 2 xj-k and v = i+ j + 3kare perpendicular.

Find the value of [k ¢ j] xil

/\




SECTION-I R f-2-24

Note Attempt any three questions. Each question ca;ries equal marks: (10x3=30)
5.(a) Evaluate: tim tanf - sinf (b) Differentiate cosvx from the first principle.  (5+5)
-0  sin3g
6.(8)  Show that y = %f has maximum value atx = e () Evaivate: [ x3 cos x dx (6+5)
7.(a) z (b) Minimize 2 = 2x + y subject to constraints (5+5)
” dx ] .
s If___COSX Jf. ' x+y=23 7x+5y<35
i! sinx (2 + sinx) x20 y=20
%

8.(a)  Find the coordinates of the points of intersection of the line x + 2y = 6 with the circle: x2 + y% — 2x - 2y —39 =0
b) fa=4i+3j+kandb=2i—;+ 2. Find a unit vector perpendicular to both'a and b. Also find the
sine of the ang_le between them. )
9.(a}  Find the focus, veriex and directrix of the Parabola x + 8 — yi+2y=0

(b} Find coordinates of the circumcenter of the triangle whose vertices are A (—2,3),B(—4,1)and C(3,5).
620-12.A ‘
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