ANNUAL EXAM 2024 MATHEMATICS 12
(a) uxv (b) [u X v| (©;@xy) () Vluxy]
216. The scalar triple product of a ,b and c is denoted by
(@) a.b.c (b) V a.bxc (axbxc (d)(a+b)xc !
217. Cross product or vector product is defined .
(b) In plane only (b) ¢ in space only (c) everymechers, (dhinssetpr Hezld
218. If u and v are two vectors;; then u .- is-a vecto!
(b) Parallel to uand v (b) parallel'toicY pirperdiculario.uand’v (d) ortiogonal to u
219. If u and/v, be zay two vactoss, 0101. +he| adiacéiic sides of ||gram then the area of ||gram is
(b) uxv G o0l |\ egwx ) (d) g lux ]
220. if u and 17 b= anztwo vectors, along the ad]acent sides of trlangle then the area of triangle is
(T by & (b) Ju X v (©5;@xv) () Vluxy]
|
2414, Two non zero vectors are perpendicular i f f
@ uwv=1 (bluv+1 (€ uwr+0 (d vVuwv=
222. The scalar triple product of a ,b and c is denoted by
(b) a.b.c (b) vV a.bxc (caxbxc (d(a+b)xc
223. The vector triple product of a ,b and c is denoted by
(@) a.b.c (b) aabxc () ¥V axbxc (d)(a+b)xc
224, Notation for scalar triple product of a ,b and c is
(@) a.bxc (b) axb.c (c)a.b.c] (d) ¢ all of these
225. If the scalar product of three vectors is zero, then vectors are
(a) Collinear (b) ¢ coplanar (c) non coplanar (d) non-collinear
226. If any two vectors of scalar triple product are equal, then its value is equal to
(@) 1 (b) V0 (c)-1 (d) 2
227. Moment of a force F about a point is given by:
(a) Dot product (b) ¢ cross product (c) both (a) and (b) (d) None of these
0.NO.2
1. X = atz,y = 2at represent the equation of parabola y2 = 4ax
2. Express the perimeter P of square as a function of its area A.
2 2
3. Show that x = acos0,y = bsin0 represent the equation of ellipse x—7 +. i; =1 l
4. Show that: sinh 2x = 2sinh xcosh x ' .. = '
Express the volume V of a cube as a functlon ofith> area & of |ts base, Y
5 Fing f@th-f@ _ ot A |
. h and simplify fi(X) = cuz
6. f(X)_Fx;tl a(r,—(x -']) .
7. (a) f1(xx 'b))"' 1) and venfyf\é X)) = f 1f(x)) = xf(x) =2 x>1
8. Shew inat | lrmx L ——=log. a

e

Sln7x

Lv.ll\ua_i_e im,_,,

n
' 10. Evaluate lim, . (1 + rll)z

Vx+h—/x
h

11. Limh_,o

1
12.  Lim,_ o(1 + 2x%)%?

. 1-cos6
13. Evaluate limy_, 5

. x"—am
14. Evaluate llmx_,ox—m_am

11




15.
16.
17.

18.

49.

50.
51.
52.
53.
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el/x_1
Lim,_ o — X >0

sin x0 1-co sinax
(i) Lim,_, (ii) leo_,o (|||) Lim,_o—— P

2_
Discuss the continuity of the functionatx =3 g(x) = ’;—9 if x #3 f
X+ 55%<2 | |

Discuss the continuity of f(x) at x = ¢ (x) = {; ot | lf NS 2

— 1, lif\a <13
X173 < x
Find the der ivativi of the giisen furf ction oy Aefisition f(x) = x

Discuss the cortinuity of f(x) ot 3, wl.e1 g X —_{2

Find the dorivative of tl e given! flsziction by definition f(x) =—
Find dhe delivative iy = (2Vx+2)(x —Vx)w.r.t'x
2x3-3x2+45

Dl“erentlate —ag W t'x

4 2 dy _
If x* + 2x° + 2, Provethata—4xw/y—1

. : 1)\? o
leferentlate(\/f - ﬁ) w.r.t'x.
Differentiate (x — 5)(3 — x)
Find Zifx=0+2,y=0+1
Find Z—z by making some suitable substitution if y = v x + /x
Differentiate x2 + — W.7.L X —

d X X

Findd—zify2 —xy—x2+4=0

g dy e 2 2 _
Fmdgxlfx +y-=4

ind2ifv =y =P
Fmddxlfy = x" wheren = q,q =0
If y = (ax + b)™ where n is negative integer , find % using quotient theorem.
Fmd |fxy+y =2
D|fferent|ate (1+x?)w.r.tx?
F|nd |f3x+4y+7 0
Find E if y=xcosy
Differentiate sin’x w.r.t cos*x
Find f'(x) if f(x) = In(e* + e™)
Find f'(x) if f(x) = e* (1 + Inx)
Differentiate (Inx)*w.r.t'x' ) . [y
Fmd |fy— a'* ™ tm! A V) N[ o~
Fmd |fy 5e3"4 ' '
Fmd |fy- (J. T N \
Fmd |fy- “e”"._.' AR o
- Ind — \fy = ’m v‘-:..lx)
Fnt L— “if y = sinh™ 1( )
Find —y ify = tanh~1(sinx) ,—>~<x<-=

dx o2 2

3
Ify = Sin™1 E then show that y, = x(a® — x?) 2
Findy, ify = x*.e™*
Find y, if x = acos0,y = sin@
Find y, if x3 — y3 = a3
Find the first four derivatives of cos(ax + b)
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54. Apply Maclaurin’s Series expansion to prove that e?* = 1 + 2x + % + 831, + -
, 2 !
55. Apply Maclaurin’s Series expansion to prove thate* =1 + x + % + - i
56. State Taylor’s series expansion. i L
57. Expand cosx by Maclaurin’s series expansion.
58. Define Increasing and decreasing functioiss.
59. Determine the interval in which f(x) =%? + 3%+ 2 x €[4 1!
60. Determine theinterval inxchich fv)/=Cosx xS (- % :)
61. Find the exiteme Yalues of the tunciondi(x) =3x* —4x+ 5
62. Find the extrerne values ol  the fusction f(x) = 1 + 3
63. fina'sp and ayiif v'="x*+ 2x when x changes from 2 to 1.8
I 64 .| | Use| i elentials find % and Z—; in the following equations.
[ 54
J 6L xy+x=4 (b)xy —Inx =c
66. Find the approximate increase in the volume of a cube if the length of its each edge changes from 5 to
5.02
67. Find the approximate increase in the area of a circular disc if its diameter is increased form 44cm to
44.4cm.
0.NO.3
1. Find dy in y = x? + 2x when x changes from 2t0 1.8
2. If xy + x = 4, find Z—; by using differentials.
3. Using differentials find Z—; xy —Inx =c.
4. Use differential to approximate the value of cos 29°
5. Evaluate tan? [ xdx.
6. Find [ a* xdx
7. Evaluate [ cos 3xsin 2xdx.
ax+b
8. Evaluate f 2 12bric
9. Evaluate [ V1 — cos 2xdx, (1 — cos 2x) > 0.
S(-'.‘C2
10. Tanx X l
Zx )
11. Evaluate f te? dx . .
-2x - ) B

12, Integrate b substltutlon X. (7

grate by | = )

. . Cos Xx -
13. Find the m_tegralf m a '
14.  Evaluate f Sl . “\ '
15. Evaluate | 1__sr_ dx
16—, "='.]|u.|ter T—X)d
' I Vi Evaauate [ xln xdx
—-X

18. Evaluatef +6x2
19.  Evaluate f_l(x + 3x2)dx.
20. J £ xcos xdx 2
21. Solve the differential equations % = ye—_+xl
22, Write two properties of definite integral.
23. Find the area between the x-axis and curve y = 4x — x?
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37.
38.
39.

40.

41.
42,
43,

44,

45,
46.
47.
48.
49,
50.
51.
52.

53.
54.

55.
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64.
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. . . 241 d
Solve the differential equation iy
y+1 ydx
1
Evaluate | \/_—\/;dx
Evaluate | x>0 - I«

x(In2x )3
Evaluate [ x51n xdx
Evaluatef Sdx,x<a
Evaluate [ (X |x(1dx
dx
Evaluate;-o ww
Evaluate ['tan|'xdx

\z
&vy |\uc'fe 'z . ‘\/x‘ —1dx

Evaluate f dx

Evaluateflenxdx
Evaluate integral [ x - sin xdx

Find indefinite integral [ e®* [asec‘1 X+ ] dx

5x+8
(x+3)(2x-1)

Solve x?(2y + 1) 22— 1=0.

x x2

Evaluate [ dx by using partial fraction

y2+1

Show that y = tan(e* + c) is solution of% ==

Y

Evaluate [ cos tdt.
6

What is differential coefficient?
Define Definite integral.
Define integral

T
Calculate the integral [ fsecx(secx + tan x)dx.

[ L f(x)dx = 5, ", g(x)dx = 4 then Evaluate [ |, [3f(x) — 2g(x)]dx

Show that the points A(3,1), B(—2,—3) and C(2, 2) are vertices of an isosceles triangle.

Find the mid-point of the line segment joining the vertices A(—8,3), B(2,—1).

Show that the vertices (—1,2), B(7,5), C(2, —6) are vertices of a right triangle.

Find the points trisecting the join of A(—1,—4) and B(6, 2).

Find h such that (—1,h), B(3,2),and C(7, 3) are collinear.

Describe the location in the plane of point P(x, y) for whcih x = y. .

The point C(—5, 3) is the centre of a circle and P(7, 2) lies enthe 'cic .Whm |c 'ch~1 ral "I';...; SEtrie
circle? - - Ao

Find the point three-fifth of ttie \vay alo# iz the line ! egment irbmi A A5, 9) lo B(5 3).

The two pomfc P and O’ are gi fen in Ly —coordinate sysiem. Fiiid the X*<coordinates of P referred to
the trans atm] akes s A and C'Y it P( 2, 6*\ and 6.0-3,2).

The xy-cit ord nato a (e'; are| trerslated ..ough point O’ whose coordinates are given in

xy —caodihate sysiera. The {zordinates of P are given in the XY —coodinate system. Find the

. (iae;idinates ot 12i% xy-coordiante system if (—5,—3), 0'(—2,3).
L T Whtale translated axes.

Show that the points A(—3,6), B(3,2) and C(6,0) are collinear.

Find an equation of the straight line if its slope is 2 and y — axis is 5.

Find the slope and inclination of the line joining the points (—2,4); (5,11)

Find k so that the line joining A(7, 3); B(k, —6) and the line joining C(—4,5); D(—6,4) are
perpendicular.

Find an equation of the line bisecting the | and Ill quadrants.

Find an equation of the line for x — intercept: —3 and y — intercept: 4

Find the distance from the point P(6,—1) to the line6x — 4y +9 =0

Find whether the given point (5, 8) lies above or below the line2x —3y + 6 =0
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65. Check whether the lines are concurrent or not.
3x—4y—-3=0;5x+12y+1=0;32x+4y—-17=0
66. Transform the eqution 5x — 12y + 39 = 0 to “Two-intercept form”. i
67. Find the point of intersection of the linesx —2y +1 =0and2x -y + 2 = L
68. Find an equation of the line through the point (2,.—9) and the irtess actinil oft*e lines 2x +h3 8 =
Oand3x—-4y—-6=0.
69. Determine the value of p suchitiat thetites Zx — 377 -1 1\="0,3x -3 —p =0and3x + py +8 =0
meet at a point. ' _ '
70. Find the single njeasied from the'line I t theiin= !, where  [;: Joining (2,7) and (7,10)
l,: Joining-(J, 1) 'and(*- 5/ 5)
71. Express the givenisystera of uf:;'.auons in matrix form 2x+3y+4=0,x—2y—-3=0;3x+
y.1-.2= 0
I I' 72, 1.4 | Finc t!".e angle from the line with slope —% to the line with slope g
75: Find an equation of each of the lines represented by 20x% + 17xy — 24y* = 0
74. Define Homogenous equation.
75. Write down the joint equation.
0.NO.4
1. Find a joint equation of the straight lines through the origin perpendicular to the lines represented by
x* +xy—6y*=0.
2. Find measure of angle between the lines represented by x> — Xy — 6y2 = 0.
3. Define “Corner Point” or “Vertex”.
4, Graph the solution set of linear inequality 3x + 7y > 21.
5. Indicate the solutionsetof 3x + 7y > 21;x—y < 2
6. What is “Corresponding equation”.
7. Graph the inequality x + 2y < 6.
8. Graph the feasible regionof x+y<5; -2x+y<0 x=0,y=>0
9. Graph the feasible regionof 5x +7y < 35;x —2y <4 x=20,y=0
10. Define “Feasible region”.
11. Graph the feasible regionof 2x -3y <6;2x+y=>2 x=20,y=>0
12, a=3i-2j+kb=i+j,findbXxa
13. Aforce F = 7i + 4j — 3k is applied at P(1, -2, 3). Find its moment about the pmnt Q(Z 1,1
14. By means of slope, show the points lie on the same line A(—1,—3), R, 5), BLET9) o
15. Calculate the projection of @ along b when a =(i™- k, b =] -+ R i’ S
16. Check the position of the point-£5, 6) \.utjl respect f¢ tI e irg Ir= Zx* + Zy 4 1£x — 8y +1=0.
17. Check whether( 2,4) lies abyv o Biovy kx| +153 - 2 == € b
18. Check wheth@r ! ‘he peint \ 2, 4) itesabgve or ksiow tive-iine 4x + 5y — 3=0.
19. Check whather the pgint | —4,7) is, eboug or beiow of the line 6x — 7y +70=0.
20. Convert 2. - 4yi4i 11 = o) inte “"pe intercept form.
21. Lojiver| thg equatidn Ax—= 7y — 2 = 0 into two intercept form.
22, Cohidr: the cquation into two intercept form 4x + 7y — 2 = 0.
A I | 231" D&fine direction angles and direction cosines of a vector
1 24, Define focal chord of parabola.
25. Define parabola.
26. Define trapezium.
27. Define unit vector.
28. Find a scalar " a " so that the vectors 2i + aj + 5k and 3i + j + ak are perpendicular.
29. Find a vector of length 5, in the direction of opposite that of v = i — 2j + 3k.
30. Find a vector perpendicular to each of the vectora = 2i —j—kand b = 4i + 2j — k.
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Find a vector perpendicular to each of the vectors = 21 + j + k and = 41 + 2j — k.
Find a vector whose magnitude is ' 4 ' and is parallel to 2i — 3]_' + 6k.

Find an equation of a line bisecting 2" and 4™ quadrants.

Find an equation of a line through the points (—2,1) and (6, —4). & ™
Find an equation of a line with x-intercept: -9 and'slope: -4+, | |
Find an equation of hyperbola if.its foci (), £ 2-and diractrices y, = + 4

Find an equation of the line thiough (- 1 =P) an':l perperdlcu ar'to ;ne I/ne! having slope —3

Find the Angle fromvtineiine with slnpe. Tth ‘he Iu.,_ with slope =

Find an equa‘ipn of thellirie through (5, —8) and perpendicular to the join of A (—15,—8),B(10,—-7)
Find ajijequaticn i th2 liné with x-intercept: -3 and y-intercept: 4

Finchan eguatioirof the perpendicular bisector of the segment joining the points A (3,5) and B(9, 8).
Fiad aii equation of the vertical line through (-5, 3).

. . . N 1i V3,
Find an unit vector in the direction of the vector v = 5% + %].

Find centre and radius of circle 5x* + 5y? + 14x + 12y — 10 = 0.
(X—41)2 + (}’—91)2 -1
Find condition that the linesy = mx + ¢4,y = myx + ¢,y = m3x + c3 are concurrent.

Find direction cosine of v = 3i — j + 2k.

Find centre and vertices of ellipse

Find eccentricity of the ellipse x* + 4y? = 16.

Find equation of hyperbola with foci (£5, 0) and vertex of (3, 0).

Find equation of latux rectum of parabola y* = —8(x — 3)

Find focus and vertex of the parabola y = 6x% — 1

Find h such that A(—1, h), B(3,2) and €(7, 3) are collinear.

Find length of tangent segment from (—5,4) to 5x* + 5y?> —10x + 15y — 131 =0
Find measure of the angle between the lines represented by x> — xy — 6y* = 0
Find point which divide A(—6, 3) ad B[(5, —2) internally in 2: 3

Find position vector of a point which divide the join of E with position vector 5i and F with position
vector 4i + j in ratio 2: 5.

Find slope and inclination of the line joining points (4, 6), (4, 8)

Find the angle between the vectorsu = 2i — j + kand v = —i +j.

Find the area of the triangle with vertices A(1,—1,1),B(2,1,—1)and C (—1,1,2)
Find the centre and radius of the circle x> + y?> + 12x — 10y = 0

Find the coordinate of the points of the points of intersection of the line x + Zy 6 with the circle~_

x*+y>—-2x—-2y—-39=0. ) . !
Find the coordinates of the pomts of intersection of the line 2x +2. = 5.a |d x' Fy+ ‘,L— A=."
Find the direction cosines for PQ, where-P(2,1)5), 04,3, 1 AR ot _

Find the direction cosines of t'ie vector-&2, — RIS k' IRREE -

Find the distange from the noirt 2(6,/- 1) -0 thelire 6x o 9 0.%o

Find the iquaticn.c "el_!lp¢° widn faci<(4'3,'93.an"mwnor axis of length 10

Find the e:ju,uion of :h?ﬁ. Ii"fle._th_rcpug':h Ao, 5) having slope 7.

Find ths forud and iraciriy ofthe parabola y = 6x% — 1.

'Fu'ﬁlc'-.t-'.m fadus'aid vertex of parabola (x — 1)? = 8(y + 2).

Fiad tise lines represented by 20x? + 17xy — 24y? = 0.

Find the lines represented by x? — xy — 6y% = 0, also find the angle between them.

Find the measure of angle between the lines represented by x> — xy — 6y* = 0.

Find the mid-point of the line joining the two points A(—8, 3), B[2,1).

Find the point three-fifth of the way along line segment from A(—5,8) to B (5,3) -

Find the projection of vector a along vector b and projection of vector b along whena = — IA(,Q =
j+k

Find the value of 3j. k X a.

Find the value of 2i x 2j — k.
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Find unit vector perpendicular to the planeof aand bifa = —i —j — k,b = 2i — 3j + 4k.
Find vertices and equation of directrices of hyperbola x> — y?> = 9.17Grp11,

Find @ so thatu = ai + 2aj — kand v = i + aj + 3k are perpendicular.

Find a, sothat|a§+(a+1_)j+25| = 3. )

Fine the value 3j - k X i. )

If AB = CD, find coordinates 55t points & }f E;(_D'are (1,2).—2,5),(4, 1)
Ifa=2i+j—kand b =i—;+ kfinc the crhss picduct a 'k
fu=3i+)-kanav=2i0-j+k, find the casiiies of the angle 6 between u and v

If O is the brigin ard OF 2 AB) find the point P when A and B are (—3,7) and (1, 0) respectivel
Proveithatif¢ - b\t ¢ =Othenaxb=bXc=cXa

Aravathivex (b+c)+bx(c+a)+cx(a+b)=0

Prove that if the lines are perpendicular, then product of their slopes = —1

Show that the points A(3,1), B(—2,—3) and C(2, 2) are vertices of an isosceles triangle.
Show that the points A(—1,2),B(7,5) and C(2, —6) are vertices of a right triangle.
Show that the triangle with vertices A(1,1), B(4,5) and C(12, —5) is right triangle.
Show that vectors 3i — 2j + k,i — 3j + 5k and 2i + j — 4k from a right triangle.
Transform 5x — 12y + 39 = 0 into two intercept form. 15 Grp ll,

Two lines I; and I, with respective slopes m, and m, are parallel if m; = m,.

Write and equation of parabola with focus (—1, 0), vertex (—1, 2).

Write direction cosine of P—Q), if P(2,1,5),Q(1,3,1).

Write down the equation of straight line with x-intercept (2, 0) and y-intercept (0, —4)
Find the mid-point of line segment joining the points A (—\/g, - %) and (—3+/5,5).

Find the slope and inclination of the line joining the points (—2,4) and (5,11).

Find equation of tangent to the circle x? + y? = 25 at (4,3).

Find the vertex and directrix of parabola x? = 4(y — 1).

Find the centre and vertices of the ellipse 9x> + y3 = 18.

Find a vector perpendicular to each of the vectorsa = 2i + j + kand b = 4i + 2j — k.
Prove that the vectors i — 2j + 3k — 2i + 3j — 4k and i — 3j + 5k are co-planar.

Find equation of a line through (-4, 7) and parallel to the line 2x -7y + 4 = 0.

Find equation of a line through (-6, 5) having slope = 7

Find distance from the point P (6, -1) to the line 6x - 14y +9=0

Find area of triangular region whose verticesare A (5, 3),B(-2,2),C (4, 2).

Find the equation of tangent to the circle x2 + y3 =25at (4, 3). 14 Grg, | L _
Find the equation of parabola whose focus is (2], ) and dirac mikis y=d s | _ —
Find foci and eccentricity of ellinse ; ' "
Find vector from A to origin w.o: e A5y 4{ - 2 a1d E ( 2 5)

Find a vectoriwnose magriiude is'2 and s peralde’ toj s j+k:

Find & so'that theveéctors 2]+ + .-lk}aqy 30+ ak are perpendicular.

129. Find ¢ s|_v :ha_t-.ai._+'_i, U +"i + 3k 2i¥j - 2k are co-planar

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

Long Questions

1.
2.

1. Chapter No. 1 (Functions and Limits)

1-cosx

Evaluate llmx_,o 17Grpl
=1

Slll x
Evaluate llmx_,o
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