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Unit 1: Logarlthm UkaTarsadia University,
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Uka Tarsadia University (Diwaliba Polytechnic)
Diploma in Environmental Engineering
Assignment (Mathematics-1 — MT0001)

Answer the following (2 mark)

1. Write the Power rule for Logarithm. @idlRau 12 dld-dl (443 quil.
Write the change of base rule for Logarithm. @lallkau Hi2 Asy 25 il
BEERCIET

2. Convert the following logarithm form into exponential form. ( il didizlau
243U Uld FAUHL §2Al)
1) logs 25 =2
2) logs 36 =2
3. Convert the exponential form into logarithm form:
dldisld 243U dlaElaH, 293UHL 3uidRA 521

() 2'=16  (I1) 103=0.001
4. If (s41) loga (2433/9) = 2.7 then find the value of (dl (54 2liH) “a’.

5. Write the Product rule for Logarithm.
1AL HIZ opUsIR-AL (434 QUi

Write the Division rule for Logarithm.
AloLRUH HIZ @RUSs1AL (M gl

6. If (s41) logx +2logx =log27, then find value of x (di x <il slHd 2l4).

\l

. Solve (Gs4l): logg + logz + 1og§

8. Solve the following equation (»uta u+ls20l < Gs4l): logy+log (y—1) = log2

(o]

. If(s¥1) logx + log(x — 4) =log 12, then find value of x (dl x <l s[Hd 2l4l).

10.Solve (G54ll): log, 4082 16

Answer the following (4 mark)
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9.

If (s¥1) a? = b® = ¢* = d®, then prove that (Al A[%d 521 %) log, bcd=g.

Prove that (4Uletd 521): log,, x? +log, y® +log, z* = 24.

Prove that (2L(61d 521): 10g1 ~+ logl —+ logl — = 2
6 12 8

If log(x +y) =log4 +§ logx + % logy then, prove that x2 + y? = 14xy.

Prove that (AU[5td 521 %): log[y + /y2 + 4] + log[y — /¥? + 4] =- 4.

Prove that (4L(5td 521): log,, x + log,,2 x? +log,,s x>+ log,,+ x*= 4 log,,, x.

Prove that (1[04 521): L — =1
log, 6 logs 6
I (s¥1) logzyy=a, 10gs,2y=b and loga,3y=c then prove that (dl 4514 521 5):

abc=2bc—-1

Prove that (A4l[5td 521 %); x(108Yy=1082) 4 (logz —logx) » ;(logx—logy) — 1

10.Solve (Bs4l): logx + log(x —5) = log6
11.Prove that (41(61d 531): 23 Iog(l—go)—G Iog(§)+10 Iog(%)zlog(lO)

12.Prove that (l[51d 531) : 3[@'°%10%c -p 106c10%a . ¢ oga~10g6]=3

13.Find the value of Y from the given equation: (<{l2<L #1520 uzel Y <l $lH4

2 log3xlogY

9UHL)

085 = log27

14.1f (s41) log (%) = % (logx + log y) then prove that (dl AL[6td 521 %) x? +

y* = 6xy
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Answer the following (1 mark)

Define Row Matrix. (a Q@SH o U] l[Ad Sa.)
Expand ([42dd. 531) the determinant: |(2) _18| .
Give the example of column Matrix. (5144 H[254 < GelzEL 2AdL.)
Expand the determinant ([42dd. 53l) : |42L _31|
Explain the Null matrix with example. (<& {254 Gelszel il Heedl unmal.)
~ = X — y y _ 2
Prove that (L[o1d. 521 %) | Yy x+ y| =x“.
What is an Identity Matrix? (2A153(2[2 H25u 2124 9?)
-~ [x+1 2
Solve (G54l [ ] =0.
( ) 2 x—2 . _ R
Give the example of Square matrix. (2592 H[25% < Gelsu 2i1ul.)
X+ 5| —0
0

© o N o g~ w DN PF

NN 4’
10. Sol G&qt|
olve©s4h | 1 3

Answer the following (2 mark)

1 If(Gﬂ)Azﬁ i] and (%t:L)Bz[(S) ;] then find AB.

1 -3 2
2. Find minors of the determinant ([f22a5l WIS WHD): [ 3 =2 1
-4 2 4
™ _ 1 2 - 2 2 oD
3. If (M) A= [3 4],then find A%( A2 L)
4. Find the inverse (<42 2li4l.) of matrix. [i g]
5. If(¥)) A= B ﬂ then show that (2214l 5) A2 —5A = 2l
6. Find the inverse (H«4 2li4l.) of the matrix A = [g (1)]
—2 4 1
7. A= 5 —=10 3 [, then verify A Exist or not? (sl A wi[Zdcaui 95 4dl)
3 -6 11

8. Prove that (uL[o1d 531 5): |C(Z‘; iceg ngzcgg =
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1 =2 2 3
9. If(w)A=[-2 1 [and (&) B=|0 —6|, find (2HL) 2A-B.
4 3 3 =2
1 2 3
10. Find minors of the determinant ([d22145<l HISIA AAL): [5 4 6
8 9 7

Answer the following (4 mark)

1. Solve the system of linear equation by inverse matrix method (<4 H[2s4 ughld galzl 2u{l1
ulszeil (azzH Gsdl): 2x—3y=6xy and x-y=xy

0O 5 0
2. Find cofactors of the determinant ([s2lts-L 513522 2U4l): |2 6 8
5 —6 2
1 2 3 L2
3. If(s¥l) A= ]and(b{it) B=|2 1]thenfind (2l4l) AB and BA.
4 5 6 1 2

4. Solve the system of linear equation by inverse matrix method
(a4 Hl2su ughld garl 2l wdls2adl Riew Gsal): bx—3y=11 and 3x-2y= -1

5 3 -1
5. Find cofactors of the determinant ([s2l45-L 513522 204l): [4 -3 0
6 1 2
-4 -3 =3
6. FA=]1 0 1 |[then prove that (1lo1d 521 5) adj A =A
4 4 3

7. Solve the system of linear equation by inverse matrix method
(S Hlzsu ugala s {ly ulszendl (zes Gsal): 2x—3y=4 and 3x+y=1

1 2 0 1 2 3
8. If()A=[1 1 o]and(u?t)8=1 1 -1/, then find AB. (4l AB
-1 4 0 2 2 2
gUHl.)
. __ |5 6 7
9. Find cofactors of the determinant (([as<L 515522 M) | -8 2 —1
3 —4 10
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1 2 3
10. Find the inverse (942 2li4l.) of the matrix. A=[3 2 3
1 0 2

— 2 =3
11. Find the adjoint matrix (150152 254 9iAl) of the matrix A= 2 1 0 ]

4 -2 5
12. If [ ] = ] then find (4l a, b, c and d.

2a—b 3d—cl™ 17 10 ind (ul4)a, b, can
13. Solve the system of linear equation by inverse matrix method

(59 Hlzsa ugala g u{ld uHlszendl ey Gsal): 2x—3y+5=0 and 3x+y=9

1 7 =3
14. Find cofactors of the determinant ([(sa4s-L 513522 24l): |[-4 6 2
2 -5 3
-1 1 -1
15.1fA= | 2 —1 0 | find (ii.) A%+ I, Where I is the Identity Matrix (5541 |
1 2 -1

N

w153 [22] H2s ©9)

~
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Answer the following (1 mark)

1. Convert 60° into Radian measure.
60° < (2 HIYHL 3UidRA 520,

-~

2. Evaluate (241): sin (%)
3. Evaluate (2Hl): cos (g)
4. Convert i—: into Degree measure.
= A dlafl wri uifd 52,
5. If (571) cosd = - -, = < 0 < then find (dl 4llAl) seco.
6. Convert 45° into Radian measure.
45° 4 222 HIUHI 3UidRA 521,
7. Convert radian measure into degree measure (232 Hiu< (230l HIUHI 3uidRA
531): %
8. If (5¥1) COSA = % and (¥4 sinA = ‘/2—§ then find the value of (dl [$Hd 2li&l)

sec? A + tan? A.

9. Evaluate (2UH1): sin™! (?)

NN

10.1f (571) tan 0 = —, 7 < 6 < m then find (il 4i£0l) cotd.

Answer the following (2 mark)

1. Prove that (AU[e1d 530): sin®0 + cos30 = (sind + cosh) (1- sind- cosh)
2. Evaluate (41): sin (- =-)

3. If (5¥1) cosA= 15—3 then find (dl 2li4l) sinA and (2i<l) cotA.
4. Prove that (4W(e4d, 521): sin™ (g) + cot? (g) =7/,
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5. If (541) cosA = 1—53 then find (dl 2U4l) sinA and (24<l) cotA.

6. I (571) sind = -, m < 0 <=* then find (dl @14l) tan0.
7. 1f (541) cosar = =, (0 < a < /), then find the value of (il (5 £ii4)

seca + tanca.

NN

8. Evaluate (<014): sin(—")
9. I (541) tan® = - =, = < 0 < then find (il I40}) sech.

10.1f (5¥1) cos A = i—i then find (dl 2U4L) sinA and (¥4<) tanA.

Answer the following (4 mark)

~

1. If (301) A+B+C =T /,,, then prove that (dl L[otd. 521 5):
tanA .tanB + tanB. tanC + tanC. tanA = 1.

2. Evaluate (414)): sin? 7/, + sin? 37/, +sin? 57/, + sin? 77/, + sin? 97/,

3. Prove that (L[%4d 521 %): cos 377/19 + cos 77T/lg +C0s 1277/19 + cos 1677/19
=0

4. If sin 0 = g (™/, < 6 < m), then find the values of remaining trigonometric
ratios.
of1sin 0 = g (/o < 6 < 1), dlotisll Bistaeldla 2eilal A,

-~ tanf+secO—
5. Evaluate (QLM):%

1

7. If sinb =1—53 then find the values of remaining trigonometric ratio.
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6%\ sinf= 15—3 Al uggl ousl Bistaflal oplinael Heal 2lisl.

8. Prove that (41[5td 531 3): cos /g + cos 37/g + cos °/g + cos 9T/ =0

~. cosec?0-sec?60

9. If (s41) tan © = /15 then, find the value of (Al [54d 24

cosec?20+ sec26

10.Prove that (u[otd 531): sin™* x + cos ™ty = xy + V1 — x2 - \/1 — y2

11.Evaluate (2lil): sin? /¢ + sin? 37/, + sin? SH/S +sin? 77/, + sin? 97/,

12.1f sinB= 1—2 then find the values of remaining trigonometric ratio.
641 sinf= g Al usgl o5l PusieuE Al ayplinzel 4edl 2iHl.
8

13.If sin9=17,
641 sinf= % (< 8 <m) dl usdl osusl Bistalal ozl yedl dikl.

(g < 6 < m) then find the values of remaining trigonometric ratio.

14.1f (571) tan 0 = /3 find the value of (dl [ giisl) <2 0=sin0

cos20+ sin20

sin 8+sin 360+sin 560

15.Prove that (L[61d 531): = tan 36
cos B+cos 360+cos 50
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Answer the following (2 mark)

1. Find the distance between the points A (1, 2) and B (2, 3).
Uldezd A (1, 2) 21 B (2, 3) 423, idz Al
2. Find the x and y intercepts for the line: 2x + 3y + 12 = 0.

2x + 3y 4+ 12 = 0 Al X 2l y 2id:vigl 2iHl,

3. Find the slope of line when two points are given as A (2, 3) and B (-3, 1).

oAl 6L U2 A (2,3) 2l B (-3,1) dzl$ 2AlUAHE 249 €9 AR dlsdel 2101 LiH,

4. If the distance between the points (2, 7) and (=6, n) is 10, then find the value
of n.

641 (6l (2, 7) 21l (=6, ) 422, 21d2 10 €9, dl usdl n < U 2.
5. Find the equation of circle having center (6, 7) and radius 5.

5¢6.(6, 7) 2 (ol 5 4214dL Adoie AHls0L Al
6. Find equation of line when the two points are (1,2) and (0,3).

5412 61 [Big21l (1,2) 24 (0,3) 1A AR T, U520 LI,

7. Find the x and y intercepts for the line: x -4y + 12 =0

X — 4y + 12 = 0 Al X 2Ad y wid:vigl Qs

8. Find the mid-point (H:1-(6ig, 2u4l): (1, 3) and (0, -4)

9. Find the equation of line which is parallel to the line 4x+y+12=0 and passes
through the point (1,0).

Al 4x + Y + 12 = 0 <l AHIdR 214, [6ig (1,0) Hell w1z 2adl v, Asls20 aibl.

10.Find the equation of the circle passing through (1, 2) and having center (2, 3).
(1, 2) Higdl Y12 =L 21 5 (2, 3) HRAAAL AdoLe U520 2.

11.1f the end points of diameter of a circle are (2, 4 ) and ( 2, -1) then, find radius
of the circle.
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o4 AL AL 2i[AH [Bigoil (2, 4) 214 (2, -1) SlA, dl ada-il Biesal glisl.

12.Find the distance of the point (3, -4) from the origin.

Bo, [oig 4l (3, -4) [6lg, < idz 2.

13.1f the distance between the points (4, 2) and (—4, m) is 10, then find the value
of m.

ox1 [6lg2 (2, 7) wtel (—6, M) 422 2ld= 10 9, dl usgl m < He 2.

14.Find the x and y intercepts for the line: 4x — 6y — 24 = 0.

4x — 6y — 24 = 0 ALl X Vel y Did:vigl 2lAL

15.Find the equation of circle having center (3, -4) and radius 3.
56 (3, -4) 2 Bioril 3 8214l adui- uHlszel bl

Answer the following (4 mark)

1. Find the acute angle between the lines (SUUE @l 422l desibL LAl

x—y=0andx+y=0.
2. Show that the points (-1, 0), (0, 0) and (2, 0) are collinear.
oidldl 5 Uiz (-1, 0), (0, 0) Bt (2, 0) UHIA 9.

3. In AABC, A (1, 0), B (K, 0), C (0, 2) and mzB = % then, find the value of K.
AABC ¥i, A (1, 0), B (K, 0), C (0, 2) Al mzB = 32 89 dl K < Hey 9liAl.

4. Find the value of P for which the point (-2, 1), (0, P) and (3, 3) are collinear.
P < HeA 2HL 6x<ll HI2 [6ig (=2, 1), (0, P) i<l (3, 3) U™ ©9.

5. In AABC, A (1, 2), B(K, 2),C (2, 1) and mzB = % then, find the value of K.
AABC i, A (1,2), B (K, 2),C (2,1) »?tdmzB = EZ 89 dl K < 4et 2lHl,

6. Find the equation of tangent and normal to the following circle: (<il2il 4ol
Y5 2 AlHa U500 IH): x2+y*—4x—6y—-1=0 at (1, 1).



Mathematics-1 '6

Unit 4: Co-ordinate geometry . _ _

UkaTarsadia University,
Bardoli

7. Find the acute angle between the lines (2AU& Al 422l 495101 2ikl.)

x—y+12=0and x —y+54=0.

8. Verify whether the given lines are perpendicular or not. (21U @lsdl 4ot €9 5
Al d As14l): 2x — 3y + 7 =0and 3x + 2y + 1 = 0.

9. Prove that (2,0), (0,2), (-2,0) and (0,-2) are the vertices of square.
Allo1d 521 5 (2,0), (0,2), (-2,0) 211 (0,-2) [vigail Al gl [sig21 9.
10.Prove that (1,4), (4,5) and (5,8) are the vertices of isosceles triangle.

~

All01d 5215 (1,4), (4,5) 214 (5,8) [Gigail uuzdlousy sllsiviAl silziloigil €.
11.Show that the points (1, -1), (5, 2) and (9, 5) are collinear.

oAdldl 5 U2 (1, -1), (5, 2) 24 (9, 5) UHIU 9.

12.Verify whether the lines x —y + 7 =0 and 6x — 6y + 5 = 0 are parallel or not?
X-y+T7=0%d6x-6y+5=0=030bl UHIdR 9 5 Al d A512A1?

13.Prove that (1,0), (0,1), (-1,0) and (0,-1) are the vertices of square.
Allod 5215 (1,0), (0,1), (-1,0) 214 (0,-1) [sigail ALzl 2l2iloigil 9.

14.Find the acute angle between the lines (SUUE @l 422l dsiBL AL

V3x—y+12=0andx —v3y + 54 = 0.
15.Find the equation of tangent and normal to the following circle: (<il2il 4ol
Y5 2 AlHA dHls20L WHL): x2+y*—2x—4y—1=0 at (-1, 2).
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Answer the following (2 mark)

1. Find Modulus of given vector (e Al ;I, Hid ML) @ = (1,-2,3)
2. Find unit vector in direction of a = (1,1,1)

a = (1,1,1) -l laust 2151 A<la Al
3. If (1) @ = (2, 0) and (¥4<) b = (0, -3) then, find (L, 2i4l) 2@ + 3b.

4. Find the angle between vectors @ = (1,0,1) and b = (1,3,2).
a = (1,0,1) < b = (1,3,2) 4221l V4RI 24l

-

5. Evaluate (2l4l): (4i — 2j + 3k) @ (i + 2j + k)

6. If(s%l) p(1,0,0) + q(0,1,0) + (2, =3, —7) = (0,0,0), where(ss4i) p, q, r € R
then find the value of (dl [53d &) p, g and 7.
7. If (s51) @ =(1,-2) and (¥i) b = (2, 3) then, find (dl, WAl) |2a — b

8. Find unit vector in direction of a = (2,1,—1)

N

a=(2,1,—1) -l flaunt 2is4 «<la Al
9. Evaluate (=): (i —j + 4k) B (i —j + 2k)

10.1f(s%1) p(8,0,0) + q(0,9,0) + r(3, —5, —6) = (0,0,0), where(svl) p, q, r € R then
find the value of (Al (544 24l p, g and 7.

11.Find the angle between vectors @ = (—2,0,2) and b = (1,2, —1).
a=(-2,02) 24 b = (1,2,—1) 422l Wpll AL,

12.Find Modulus of given vector (AU& (22l < Hi- 24l) @
13.Find unit vector in direction of a = (3,2,1)

a = (3,2,1) il lanst zisy u£la 2il.

14.Find Modulus of given vector (?){L‘\{C-l Ulzgl g Hlid QFL?JD.) a=(2,-22)

15.1f (¥)) @ = (i — 2j + k) and (21) b = (2i + j — k) then, find (i, LX) a-b.

(4,—-2,3)
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Answer the following (4 mark)

1.

If (>¥))@ = 2i+2j, b= 3i+ 3kand (<)) ¢ = 2k + 2i then find (dl 2liAl)

| + 3b—¢]

2. A particle moves from the point (j + 2k + 2i) to the point (3k + 2j + i)

under the effect of constant forces(3i + j — k), (2i — 2j + 4k)and (i + 3j +
4k).

(i +j —K), (2i — 2j + 4k) ¥4 (i + 3j + 4k) o<l via4l 215 500 Ud2 (j +
2k + 2i) 4l Wiez (Bk + 2j + 1) AHl 221idz 52 99, dl 224 519, 2,

3.

8.

Find a unit vector perpendicular to the plane of vectors (4£lell <l dd < ¢ot
visHudlo i) a=(i—3j+k)and b= (2i —j+ 2k)

Find (2Hl) @ — b and also find unit vector in direction of @ — b (¥ida — b
<l (zan i 2is4 Alza 2lMl) fora = (1,—2,4) and b = (2,3,—1)

Find a unit vector perpendicular to the plane of vectors (U£lll L wa - €ot
wisH ula ity a = (2i —j+4k)and b= (i +2j — k)

a=-i+2j, b= 2i—kand (@) ¢ = k + 3i then find (dl 2l
|2a — b+ 3¢

If (1) @ = (1,1,2) and (»1) b = (3, —2,1) then, find the following (dl, <12
wud wH4l)  (axb(i)a@b

A particle moves from the point (j — 2k + i) to the point (k — 3j + i) under
the effect of constant forces(i + 4j — 3k), (—2i — 3j + k) and (i — j + 2k).

(i +4j —3Kk), (=20 — 3j + k) @Al (i — j + 2k) o1l 2Au28] 215 501 U2 (j —
2k + i) dl Wiz (k — 3j + 1) YAl 22idz 52 €9, dl 234 514 Al

9.

Find the cross product of @ = (2,—1,2) and b = (1,—2,1).

a=(2-12)%db = (1,—-2,1) <l s1x UL52 AL
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10.Find a unit vector perpendicular to the plane of vectors (Helall L 1@, « &ol
wisH el ) @ = (4i—2j +3k)and b= (i+2j+k)

11.1f (s91) @ = (1,—3,—2) and (M) b = (1,2,1) then, find the following (L,
Al g i) (axb(i)a@b

12.Find (2U4l) @ — b and also find unit vector in directionof @ — b (#da— b
<Al (2ol Hi wisH ulza QM) fora = (2,—1,3) and b = (1,2, —4)

13.Find the cross product of @ = (1,—3,1) and b = (1, —2,2).

a=(1,-3,1) 24 b = (1,—2,2) -l 514 U2 i,

14.A particle moves from the point (2j — k + 2i) to the point (4k — 2j + 2i)
under the effect of constant forces(i + 2j — 2k), (=3i +j — k) and (i — 2j +
3k).

(i+2j—2K), (=3i+j—k) ¥a (i — 2j 4 3k) ool vzl is 50 iz
(2j — k +2i) el uisez (4k — 2j + 2i) Y4l 221Udz 52 €9, dl 2244 51 Al

15.1f ()@ = —3i+ 2j, b = —3i+ 2kand (¥d) ¢ = —2k — 3i then find (dl

WMl |2a — b — 2¢|
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Answer the following (2 mark)

1. Write the units of area and volume. (821501 vt 5e<ll 2154 QW)
2. Find the surface area of square of having the length 5 cm.

5 cm Gotls) HRAAAL AU HA50 UM,
3. Find the surface area of rectangle of having the length 4 cm and breadth 5 cm.

N~

4 cm GOl Bied 5 cm USLOUS HIAAL QotARU, 34501 AL,
4. Convert 5.6 m? into cm2.
6 41222 4 4. 4l.2 4i 3uidR 5.
5. If area of a circle is 154 sq. Cm then, find radius of the circle.
oL 215 440l o &0 Uy Al HHL S, dl d<dl Biewa ek,
6. If the ratio of radii of two spheres is 2:3 then the ratio of their volume?

oL ol <Al Biowil 2BLTR 2: 3 €9 dl Ul dHeAl 52 <l 2PlldR?
7. Find the area of a rectangle having length 3 cm and breadth 5 cm.

coils) 3 A4l 2 uslous 5 A HL AL doaizy <l s dlEl.
8. Find the area of a cube having length 2 cm.

2 AHL AL doudarnn uua-«d assn bl
9. Write down formula of volume for Cube and Cylinder.

401 e, [A[Ae2 HIZ AAH <AL YL Q.

10. The length, width and height of a cuboid are 12 cm, 13 cm and 15 cm respectively. Find
the surface area of a cuboid.

AU AL dodlsS, Ul sid GalS vidsH 12 AL, 13 A.HL 214 15 A4l o1l duicld
Eo50L AL

Answer the following (4 mark)

1. A cylinder is having radius 8 cm height 12 cm. Calculate the total surface area. (Take &
=22/7)

s RlRieszil Biort 8 A4l wel G 12 A4l din dl 5a ALl stz ) seldsl 521,

=
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2. How many square meters of cloth is required to prepare four conical tents of diameter 8
m and height 3 m?
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3. Arectangular aluminum plate of 88cm x 40 cm is rolled into a hollow cylinder. Find out

the volume of the hollow cylinder.(Take m =22/7)
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4. The length of the one side of rectangle is twice the length of its adjacent side. If the
perimeter of the rectangle is 60 cm. Find the area of the rectangle.
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5. If perimeter of a square is 16 cm then find its area.
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6. Find the area of the trapezoid with bases of 10 cm and 14 cm and height of 5cm.
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7. Find the volume of cylinder having radius 7 cm and height of 5 cm.
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8. Calculate the amount of water in litre that can be accumulated in a tank of length 3m, breadth 2m
and height 0.5m.
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9. If diameter of circle is 28 cm, find the area and circumference of circle. (take = 22/7)
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10. Find the area of trapezoid with bases 10 cm and 14 cm and height of 5 cm.
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